29 October 1991

AMERICAN SAMOA GOVERNMENT
PAGO PAGO, AMERICAN SAMOA 96799 .

AMERICAN SAMOA HEALTH BULLETIN: DON'T EAT THE FISH IN
INNER PAGO PAGO HARBOR !

SUMMARY: A recent study has shown that fish caught in the inner
portion of Pago Pago Harbor are not safe to eat and may cause
serious health problems. Fishing may continue in the outer harbor
but fish caught there should always be gutted and cleaned before
eating in order to remove their highly toxic livers. This health
advisory will remain in effect until future studies are able to
demonstrate that these fish are safe to eat.

INTRODUCTION

The purpose of this bulletin is to provide information about a
recent toxicity study that indicated that fish in inner Pago Pago
Harbor are not safe to eat.

The study examined the toxicity of seawater, sediments and fish in
the inner harbor (defined as that portion of the inner bay between
the village of Pago Pago and a line from Leloaloa to the Rainmaker
Hotel). The study design was exploratory in nature to see if any
of a wide variety of pollutants might be found.

METHODS

The study location, inner Pago Pago Harbor, was chosen because it
was thought to be potentially contaminated due to the concentration
of industry there, its past military history, and its poor flushing
rate of water.

Sampling was conducted at 6 sites within the inner harbor on two
dates (April and October 1990). Seawater, sediment and fish
samples were tested for about 20 different contaminants: heavy
metals, pesticides, PCBs, oil/grease, hydrocarbons, and volatile
organics. The fish tested were mullet (anae}, jacks (lupo),
surgeonfish (pelagi), mojarras (matu), and snapper (tamala).
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29 October 1891

AMERICAN SAMOA GOVERNMENT
FAGO PAGO, AMERICAN SAMOA 96739

AMERICAN SAMOA HEALTH BULLETIN: DON!T EAT THE FISH IN
INNER PAGO PAGO HARBOR !

SUMMARY: A recent study has shown that fish caught in the inner
portion of Pagoc Pago Harbor are not safe to eat and may cause
serious health problems. Fishing may continue in the outer harbor
but fish caught there should always be gutted and cleaned before
eating in order to remove their highly toxic livers. This health
advisory will remain in effect until future studies are able to
demonstrate that these fish are safe to eat.’

INTRODUCTION

The purpose of this bulletin is to provide information about a
recent toxicity study that indicated that fish in inner Page Pago
Harbor are not safe to eat.

The study examined the toxicity of seawater, sediments and fish in
the inner harbor (defined as that portion of the inner bay between
the village of Pago Pago and a line from Leloaloa to the Rainmaker
Hotel). The study design was exploratory in nature to see if any
of a wide variety of pollutants might be found.

METHODS

The study location, inner Pago Pago Harbor, was chosen because it
was thought to be potentially contaminated due to the concentration
of industry there, its past military history, and its poor flushing
rate of water.

Sampling was conducted at 6 sites within the inner harbor on two
dates (April and October 1990). Seawater, sediment and fish
samples were tested for about 20 different contaminants: heavy
metals, pesticides, PCBs, oil/grease, hydrocarbons, and volatile
organics. The fish tested were mullet (anae), jacks (lupo),
surgeonfish (pelagi), mojarras (matu), and snapper (tamala).
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FINDINGS

The inner harbor is badly contaminated:

CONTAMINANT FISH SEDIMENTS WATER
Heavy metals %% k% *
PCBs * * %

Pesticides (DDT) *

0il/grease ¥ %
Hydrocarbons *

Volatile organics

* contaminated
*%* heavily contaminated

Based on information provided by EPA (U.S. Environmental Protection
Agency), (1) harbor sediments were moderately to heavily
contaminated with heavy metals (arsenic, chromium, copper, nickel,
and zinc), the PCB Arochlor 1260, and oil/grease; (2) fish tissues
were contaminated with heavy metals (chromium, copper, mercury,
lead, and zinc), pesticides (DDT-related), and the PCB Arochlor
1260, If cleaned fish (muscle only) were considered, the
contamination was limited to chromium and lead.

HEALTH RISKS

EPA analyzed the data from the inner harbor and found cause for
great concern:

1. Potential brain damage. If lead contamination alone is
considered, concentrations may reach levels that would cause
70-80% of children who regularly ate 3~4 fish meals per week
to suffer a permanent reduction in intelligence.

2. Increased cancer risk. Consuming fish from the inner harbor
at a rate of 3-4 meals per week over a life time would
significantly increases the risk of cancer due to arsenic
contamination.

3. Increased non-cancer health risks. Using a "hazard index"
whereby non-cancer health risks occur at levels greater than
a value of "1", EPA calculated the hazard index for people
consuming inner harbor fish is 1-3 for adults and 2-3 for
children. -



Consequently, we conclude that fish caught in the inner harbor are
NOT SAFE TO EAT (see figure below). The attached list (Table 1)
summarizes some of the known health effects of these contaminants.

s,

DO NOT EAT
FISH FROM
INNER HARBOR

AILWAYS CLEAN
FISH FROM
OUTER HARBOR

HEALTH QUESTIONS AND GUIDELINES

1. WHO IS AT GREATEST RISK?
Answer: Anyone, particularly children, who consume fish
caught in the inner harbor. You are strongly advised to
reduce or eliminate the amount of harbor fish consumed.

2. WHAT FISH SPECIES ARE AFFECTED?

Answer: All fish species including shellfish and any other
seafood product.

3. HOW DID THE FISH BECOME POISONOUS?
Answer: Most toxic chemicals, whether from oil spills or old
paint chips and car batteries thrown into the harbor,
eventually end up in the sediments at the bottom of the
harbor. Some fish species feed directly on the bottom or eat
invertebrates that live in the bottom, and in doing so the
fish also eat the toxic substances. Other fish species eat

these contaminated fish, and then they too becone
contaminated.



4.

5.

6.

7.

WILL GUTTING AND CLEANING YOUR CATCH HELP REDUCE THE AMOUNT
OF TOXIC CONTAMINATION?

Angwer: Yes. While the toxic chemicals are found throughout
the fish's body, the fish's liver is particularly poisonous.
Therefore, all fish taken anywhere in the harbor should be
gutted and cleaned before eating. This includes small fish
as well as large fish.

ARE FISH IN THE OUTER HARBOR SAFE TO EAT?

Answer: Although sampling for this study was limited to the
.inner harbor, it seems probable that contamination levels
would be lower in the outer harbor where oceanographic
information indicates that there is more water exchange with
clean offshore waters (further studies are needed to verify
this). However, all fish caught in the outer harbor should
be gutted and cleaned prior to eating.

ARE FISH CAUGHT ELSEWHERE AROUND TUTUILA AND MANU'A ISLANDS
SAFE TO EAT?

Answer: Because our islands are washed by clean oceanic
waters, and because industrial developments have been
restricted to Pago Pago Harbor, we feel that fish caught away

from the harbor are safe to eat.

WHO IS AT FAULT?

Answer: The sources of toxic pollutants found in this study
are most likely due to the accumulation of contaminants from
industrial and military uses over the past century. Naturally
occurring concentrations of some heavy metals are also
possible. cCurrent discharges of contaminants into the harbor
need to be identified but are not likely to be the major
causes of the heavy metal problem. Discharges of cannery
waste waters, for example, have been tested but show no toxic

or heavy metal concentrations.

RECOMMENDED ACTIONS

1.

oo

Issue a health advisory and conduct a public eduction
program about the risks involved in eating harbor fish.
Design and implement a follow-up study.

Test blood levels of contaminants in children and other
groups in the harbor area.

Remediate existing sources of pollution.



Consequently, we conclude that fish caught in the inner harbor are
NOT SAFE TO EAT (see figure below). The attached list (Table 1)
summarizes some of the known health effects of these contaminants.

DO NOT EAT
FISH FROM
INNER HARBOR

PAGO
PAGO
HARBOR

ALWAYS CLEAN
FISH FROM
OUTER HARBOR

ST RAIN-§
MAKER By
HOTEL

HEALTH QUESTIONS AND GUIDELINES

1. WHO IS AT GREATEST RISK?
Answer: Anyone, particularly children, who consume fish
caught in the inner harbor. You are strongly advised to
reduce or eliminate the amount of harbor fish consumed.

2. WHAT FISH SPECIES ARE AFFECTEDR?
Answer: All fish species including shellfish and any other
seafood product.

3. HOW DID THE FISH BECOME POISONOUS?

Answer: Most toxic chemicals, whether from oil spills or old
paint chips and car batteries thrown into the harbor,
eventually end up in the sediments at the bottom of the
harbor. Some fish species feed directly on the bottom or eat
invertebrates that live in the bottom, and in doing so the
fish alsoc eat the toxic substances. Other fish species eat
these contaminated fish, and then they too become
contaminated.



Health effects of selected contaminants.

TABLE 1.

Arsenic: severe toxicosis (gastrointestinal distress, cardiac
effects), nervous system effects, skin changes,
cancer

Chromium: kidney tissue damage, gastrointestinal damage, cancer

Copper: gastrointestinal irritation

Lead: mental retardation, reproductive function effects
(men), blood cell production effects

Mercury: kidney damage, nervous system effects, death

Nickel: respiratory cancer, dermatitis

Silver: anemia, blue-gray skin

DDT: convulsions

PCBs: (Polychlorinated biphyenyls) liver damage, chloracne,

peripheral neuropathy

FOR MORE INFORMATION, CALL EPA (633-2304)
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October 3, 1891

Pati Faiai

Director

American Samca Environmental
Protection Agency

Office of the Governor

Pago Pago, American Samoa 96799

Re: Review of the Final Draft Report of A Preliminary Toxicity

Study of Water, Sediment, and Fish Tissues From Inner Padg
Pago Harbor in American Samega (AEC0S, Inc., July 1991)

Dear Pati:

At your request, our office submitted the final draft report
of the Pago Pago Harbor Toxicity Study to Region 9‘s Oceans and
Estuaries Section for review by its technical staff. Independent
reviews were conducted by David Stuart, Life Scientist, and Dr.
Brian Melzian, Regional Oceanographer, and are enclosed. Among
other concerns, both Mr. Stuart and Dr. Melzian express great
concern with the study’s findings of high concentrations of heavy
m=atals, especially of lead in fish tissue. They provide confir-
mation of our recommendation to you in our letter of August 1, in
which we transmitted the results of EPA’s risk analysis for con-
sunption of fish in the harbor, of testing children in the harbor
area for blood lead levels,

We hope their reviews of- the toxicity study will assist you
and the American Samoan government in evaluating the study’s
findings and planning a course of action. The recommended course
of action in your letter of August 16th appears prudent.

However, we feel that the results for lead in fish tissue ob-
tained by this preliminary study are significant enough to war-
rant issuing immediately a warning to the public, notably
children and pregnant women, regarding the possible health risks
of consuming fish from the harbor (especially mullet).

Printed ont Recycied Paper



While additional studies are certainly needed, as well as
interagency coordination and careful planning for the health ad-
visory and public education program, because of the potential
risks of even low levels of lead consumption by pregnant women
and children, we feel that the public must be advised of fish
consumption risks as soon as possible.

As we have discussed with you in the past, our office is
willing to assist you in future activities pertaining to this
study and related activities. Dr. Melzian has also indicated
that he would be happy to provide assistance in designing any fu-
ture studies, so that the results will be scilentifically valid

and statistically reliable.

Please feel free to contact me or Pat Young if you have any
questions.

Si rely,

Norman L. Lovelace
Chief, 0ffice of Pacific Island
and Native American Programs

Enclosures

cc: Sheila Wiegman (w/enclosures)
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*“«,,,‘i pno‘to@ OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL RESEARCH LABORATORY
27 TARZWELL DRIVE
NARRAGANSETT, RHODE ISLAND 02882

September 18, 1991

MEMORANDUM

SUBJECT: Review of American Samoan report entitled: A Preliminary
Toxicity Study of Water, Sediment, and Fish Tissues from
Inner Pago Pago Harbor in American Samoa (AEC0S, Inc., 1991)

FROM: Brian D. Melzian, Ph.D.
Regional Oceanographer

Region IX/ERL-N

T2 Janet Hashimoto, Chief ed %&3q;
Marine Protection Section 7-1
Region IX

As requested by Region IX's Office of Pacific Island and Native
American Programs, I have completed my review of the Pago Pago Harbor
report. I commend the American Samoan Environmental Protection Agency
(EPA) for supporting the conduct and completion of this important
study. Much useful site-specific data and information were obtained
that could be used to protect fish, shellfish, and human consumers of
fish and shellfish. However, there are some major deficiencies in
some of the data and information that should be corrected (see below).

My major conclusions, comments, and recommendations include the
following:

I. MAJOR CONCLUSIONS:

o

Based on the data presented in this report (i.e., Tables 15A

and 15B, pages 22-23), it probably would be prudent to recommend
that MULLET (family Mugilidae) not be caught or eaten if they
are caught in the inner portion of Pago Pago Harbor. Both the
muscle and liver tissues of these fish were consistenly found

to be contaminated with elevated levels of CHROMIUM and LEAD.

In order to appreciate the significance of lead contamination in
the mullet, please refer to ATTACHMENT A which describes the
potential impacts of lead to fish, wildlife and humans.

I also recommend that ATTACHMENT B, entitled TOXICITY ASSESSEMENT
OF DREDGED MATERIALS: ACUTE AND CHRONIC TOXICITY AS DETERMINED

BY BIOASSAYS AND BIOACCUMULATION TESTS (Melzian, 1990) be
consulted. In particular, the sections on "action limits" and
human health risks provide information regarding international
standards and risk assessment procedures that could be used to
determine if fish or shellfish are safe to eat. Note that the
median international standard for lead [i.e., 2 ppm, wet weight
(Table 7)] was often exceeded in the mullet samples (see Table
15B) .
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® It is not appropriate to compare any of the Pago Pago Harbor
results with the data and information collected in Hawaii.
This is especially true when comparing the geochemical,
mineralogical, and geomorphological data. No data or information
were included which conclusively demonstrated that the volcanic
soils on Hawaii are similar to the volcanic soils on American
Samoa. On the contrary, much geological research has shown that
the alkali basalts that dominate the upper portions of most
oceanic islands produce a much wider range of rock compositions,
as compared to the tholeiitiec basalts that comprise the ocean
floors (see pages 213-218: MARINE GEOLOGY (1982); by James
Kennett; Prentice Hall). In addition, the geological "hot
spot” that formed the Hawaiian islands is not the same as the
volcano that formed American Samoa. Hence, the basalts on
American Samoa are probably very different than those found on
Hawaii. If the basalts are different, the concentrations of
various heavy metals in the sediments, caused by the erosion of
the native basalts, will be different.

° The methods section in this report was poorly written. There
should have been much more discussion about the analytical
methods that were used to measure the metals and organic
chemicals in the water, sediment, and tissue samples. 1In
addition, all of the POLYNUCLEAR AROMATIC HYDROCARBON (PAH)
data are of very poor quality and are useless in making
environmental or human health management decisions. This is
because the reported PAH detection limits were extremely high
{i.e., up to 12,000 ppb) for the sediment and tissue samples
collected at some of the sites (see APPENDIX E). It should
have been possible to use analytical procedures that had
detection limits as low as 100 ppb (e.g. 0.100 ppm). No wonder
the samples were reported as ND (not detected)! THIS HIGH
DETECTION LIMIT PROBLEM IS A MAJOR DEFICIENCY OF THIS STUDY,
and it should be corrected in future sampling programs. Many
of the PAHs are known or suspected animal and human carcinogens
[e.g., benozo(a)pyrene], and recent research has linked PAH
concentrations in sediments to the incidence of cancer in
benthic fish and invertebrates (e.g., oysters and flounder).

° Even though the detection limits for the PCB Aroclors® measured
in the sediment and tissue samples were not as high as those
for the PAHs, they were still much higher than they should be
(see Appendix C). Again, it should have been possible to
consistently use detection limits in the 50 to 100 ppb range
(or lower) for each Aroclor, versus the 50 to 650 ppb range
reported. Since the methods section of the report was so poor,
it is impossible to tell if the high detection limit problems
were due to; 1) the use of packed Gas Chromatography (GC)
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columns versus capillary GC columns (preferred); or 2) use of
terrestrial hazardous waste or Superfund-Type protocols.

If these later protocols were used, I suspect that the cleanup
procedures needed to remove such interferences as sulfur
(sediments) and lipids (tissue) were not employed. Hence, the
high detections limits.

Like some of the PAHs, PCBs are known or suspected animal

and human carcinogens; and they are known to accumulate in
sediments and bioaccumulate and biomagnify in marine food
webs. In particular, Aroclor® 1260 has a greater potential
for bioaccumulation (e.g., log Kow = 6.91) than the other
Aroclors measured in this study. In fact, only three (3) other
"priority pollutants” (one phthalate and two PAHs) have a
higher biocaccumulation potential. Hence, it would be prudent
to conduct additional studies to determine the areal extent
of PCBs contamination in Pago Pago Harbor sediments and
biota. To learn more about the biocoaccumlation potential of
various PCB Aroclors and DDT metabolites, please refer to
ATTACHMENT C, entitled Chlorinated Hydrocarbons in Lower
Continental Slope Fish Collected near the Farallon Islands,
California (Melzian et al., 1987).

° I agree with the report's conclusion that COPPER AND ZINC exceeded
the acute and chronic WATER QUALITY CRITERIA established by EPA
and/or Hawaii. In addition, the seawater concentrations of LEAD
exceeded EPA's 4-day WQC (i.e., 5.6 ug/L) by an order of magnitude.
Also note that lead was found elevated in sediments found at
sites 3, 4, and 6 (see Table 11) ; and mullet tissues were
consistently contaminated with lead. LEAD IS A MAJOR PROBLEM
IN PAGO PAGO HARBOR.

° Even though AECOS Inc. made a honest attempt to compare the
sediment concentrations with "baseline"” sediment concentrations
found in Pago Pago Harbor, I feel that this comparison exercise
was not scientifically justified. 1In particular, another
major deficiency of this study was the fact that the sediment
concentrations were reported as WET WEIGHT measurements versus
DRY WEIGHT measurements (preferred). Because the water content
of sediments can differ greatly, it has become a standard
practise during the past two decades to report sediment
chemistry data in DRY WEIGHT units. Unfortunately, this was
not done (reason unkown) in this study. Because of this, it
is not possible to readily compare the sediment data found in
Table 11 with any "baseline"” wvalues.

ATTACHNMENT D, entitled Florida's Method for Assessing Metals
Contamination in Estuarine Sediments (June 1991) could be

used by the American Samoa EPA in the future to help identify
sediments with elevated metals contamination. This method does
not identify sediments that are toxic; instead, it aids in the
identification of sediments that may require additional chemical,
biological, or toxicological assessments.
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MAJOR COMMENTS:

o

o

What is NFR (page 2)?
Pages 3 and 7 were missing from the report. Why?

Are the fish which are commonly found in the harbor (page 4),
also commonly caught from the harbor by recreational fishermen?
If yes, are the fish caught at or near the sites sampled?

WHOLE FISH should not have been used in this study {(page 5).
This study would have had much more scientific credibility
if muscle and liver tissue samples were resected from the
fish before the whole fish was frozen. Why? During the
freezing process, ice crystals form in the tissues of
the fish and cause the cells to lyse. As a result cross-—
contamination of the tissues commonly occurs.,

It i8 not appropriate to use the U.S. EPA classification
categories found in Table 7 (page 14). These classification
categories were developed for freshwater sediments in the Creat
Lakes and they are now considered ocutdated.

Numerous references were not cited in the REFERENCE section.
It would have been beneficial to know where the following
references were published so I could have obtained copies,
if desired.

Table 3: Baudo and Muntau, 1990; Kennish, 1989; Bowen, 1979,
Dell'Aglio et al., 1986; and Krauskopf, 1956,

- Page 9: USEPA, 1986 & 1987.

- Page 12: Nakamura and Sherman, 1958; Shea, 1988; Giesy and
Hoke, 1990; DOH, 1978; and Jonasson and Timperley,
1975.

- Table 6: Patterson, 1971; AEC0S, 1984; and Lau et al., 1973.

- Table 7: Gambrell et al., 1983; and Thomas, 1987

- Page 15: Naval Undersea Center, 1974; Morris and Younghberg,
1972; and Youngberg, 1973.

- Page 18: Li, 1984; and Tetra Tech, 1985.

- Page 20: Jensen and Jernelov, 1969; and Bisogni and Lawrence,
1973.
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ITI. RECOMMENDATIONS:

° Because of the detection limit problems previously discussed,

it would be appropriate to collect and analyze additional
sediment and tissus samples for both PAHs and PCBs. This
recommendation also supports AEC0S Inc.'s recommendation to
collect more sediment samples to "pinpoint the extent and
possibly the source of PCB contamination,” and fish samples
"to determine whether inner Pago Pago Harbor uniquely has

a problem with PCB contamination” (page 32).

° If additional sediment samples are collected in the future,
ACID VOLATILE SULFIDES (AVS) and TOTAL ORGANIC CARBON (TOC)
should be measured in each sample. Much research in recent
years has shown that the AVS in sediments control the
bioavailability of divalent metals (e.g., copper, cadmium),
and TOC controls the biocavailability of nonpolar organic
compounds such as DDTs and PCBs. In fact, EPA is now in
the process of developing draft Sediment Quality Criteria
for nonpolar organics that are based on the "Equilibrium
Partitioning Approach.” If desired, Region IX could provide
the appropriate analytical protocols for the measurement of
AVS and TOC in sediments.

If additional fish samples are collected in the future, the
TOTAL LIPIDS content should be determined in the individual
muscle and liver tissue samples. By doing this, the chemical
contaminant concentrations could be "normalized;" thus
facilitating comparisons between the different species of fish
caught at the different sites.

In order to protect the fishermen who may be catching

and consuming fish caught in the inner harbor, I recommend that
a fish consumption survey be initiated to determine: a) what
species are commomly caught in the harbor; b) what species

are commonly consumed; and c) how often the fish are caught

and consumed by individual fishermen.

In order to determine the true "baseline” concentrations of
heavy metals in American Samoa SOILS or SEDIMENTS, I recommend
that the American Samoa EPA conduct a study to determine the
concentrations of metals in soils and sediments collected in
areas of America Samoa that are known to be free, or relatively
free, of anthropogenic contaminants.

Finally, in order to determine if EPA's national Water Quality
Criteria (WQC) for COPPER, ZINC, and LEAD are applicable to
American Samoan waters (see page 9 in the report), "site-specific’
WQC could be developed using the guidelines found in EPA's
Water Quality Standards Handbook (1983). ATTACHMENT E is
a copy of Chapter 4 from the handbook and it describes the
recalculation, indicator, and resident species procedures
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that could be used to develop WQC which reflect local
environmental conditioms. Of the three procedures, the
"Indicator Species” procedure may be the most appropriate for
American Samca. In this procedure, acute toxicity in site water
and laboratory water is determined. The difference in toxicity
values, expressed as a water effect ratio, is used to convert
the national WQC to site~specific WQC (see ATTACHMENT E for

more details).

§885555555585555655568588%§

Please note that many of the conclusions, comments, and
recommendations made in this memorandum were previously stated
in the memorandum I sent to the American Samoa EPA on September
28, 1990 (ATTACHMENT F). Even though some of my previous technical
concerns have been addressed since the September, 1990 memorandum,
many of them have not (e.g., detection limit problems, recommendations
to measure AVS and TOC, lipids in tissues).

If you have any questions or comments about my review, please
call me at FTS 838-6163.

ATTACHMENTS (6)

cc: (w/o Attachments)
Norb Jaworski (ERL-WN)
Don Phelps (ERL-N)
Jerry Pesch (ERL-N)
Dave Hansen (ERL-N)

Loretta Barsamian (Region IX)
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md‘j REGION IX

215 Fremont Street
San Francisco, Ca. 94105

July 21, 1989

MEMORANDUM

SUBJECT: Review of lead bioaccumulation and amphipod mortality
letter written to Mr. Charles Roberts (Port of Oakland)
on June 14, 1989

FROM : Brian D. Melzian, Ph.D.
Regional Oceanographer = —
Oceans and Estuaries Section (W-7-1)

TO: Loretta Barsamian, Chief
Wetlands, Oceans and Estuaries Branch (W-7)

As requested, I have reviewed the letter and enclosure sent
to Mr. Roberts (Port of Oakland) on June 14, 1989. Before reviewing
the letter and enclosure, I reviewed the following documents and
information:

1) EPA's Ocean Dumping Regulations [i.e., 40 CFR: Parts 227 and 228
(January 11, 1977 as amended)];

2) Ecological Evaluation of Proposed Discharge of Dredged Material
into Ocean Waters (U.S. EPA/U.S. COE: April, 1978 "Green Book");

3) 40 CFR (Parts 141 and 142): Drinking Water Regulations; Maximum
Contaminant Level Goals and National Primary Drinking Regulations
for Lead and Copper; Proposed Rule (Environmental Protection
Agency: Federal Register/Vol. 53, No. 160/ August 18, 1988);

4) 21 CFR (Part 109): Lead From Ceramic Pitchers; Proposed Rule
(U.S. Food and Drug Administration: Federal Register/Vol. 54,
No. 104/June 1, 1989);

5) Evaluation of the Potential Carcinogenicity of Lead and Lead
Compounds: In Support of Reportable Quantity Adjustments Pursuant
to CERCLA Section 102 (EPA 600/8-89/045A; External Review Draft;
March 1989);

6) Lead Hazards to Fish, Wildlife, and Invertebrates: A Synoptic
Review (U.S. Fish and Wildlife Service: Report No. 14;
April, 1988);

7) Guidance Manual for Assessing Human Health Risks From Chemically
Contaminated Fish and Shellfish (U.S. EPA: OMEP; Draft Report
C737-01; December 1987);
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8) Narragansett Bay Metals: A Problem for Narragansett Bay Quahogs?
(In: The First Year of the Narragansett Bay Project: Results and
Recommendations; May 1988);

9) Computer printout from OHMTADS (0il and Hazardous Materials
Technical Assistance Data Search) conducted in May, 1989.

10) Bioavailability of Trace Metals to Aquatic Organisms
(Luoma, S.N., 1983. "The Science of the Total Environment,"”
28, pp. 1-22); and

11) Toxicity of Heavy Metals in the Environment (Part 2)
Edited by Frederick W. Oehme, Marcel Dekker, Inc.,
New York, page 623, 1979.

After reviewing in detail all of the above documents, and
the letter and enclosure, it is concluded that: a) the letter was
very accurate, precise and properly referenced (note exceptions
below); b) I could not detect any statement that was either taken
out of context or presented in a biased or unobjective manner:
and ¢) EPA's current policies to minimize the exposure of lead to
humans and the environment (aerial, terrestrial, and aguatic) is
justified and should be strongly encouraged and enforced. 1In
addition, I agree with the solid phase biocassay discussion found
in the enclosure (pages 5 and 6).

The following points could be either clarified or corrected
to make the letter more accurate and precise:

PLEASE NOTE THAT THE NUMBERS IN [ ] REFER TO THE DOCUMENTS LISTED ABROVE

° Please note that the Maximum Contaminant Level Goals (MCLGs)
are non-enforceable health goals. The National Primary Drinking
Water Regulations set the enforceable drinking water standards
and include either Maximum Contaminant Level (MCL) concentrations
or "treatment technigue requirements as well at compliance
monitoring requirements" (53 Fed. Reg. 31518, August 18, 1988,
[31). The enclosure does state, however, that the MCLs are
"set as close to MCLGs as is feasible, taking into account
technolgical capabilities and costs" (see footnote # 1, page 3
of the enclosure). The regulations also stipulate that the MCL
must be set as close to the MCLG as "feasible." Feasible means
"feasible with the use of the best technology, treatment techniques
and other means, ........... (taking costs into consideration)"
(see 53 Fed. Reg. 31518, August 18, 1988, [3]).

° The Federal Register citation found in the second paragraph on
page 1 of the enclosure should read 40 C.F.R., §§ 227.18 {(g),
(h) and not 40 C.F.R. §§ 227.18 (g), (f).
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° Footnote # 1, found on page 3 of the enclosure, should be
checked to see if the Safe Drinking Water Act was properly
cited. In the enclosure, it is cited as 42 U.S.C § 300g-1.
In the 1988 regulations, it is cited as 42 U.S.C 300f et seq.
(53 Fed. Reg. 31517 [3]).

® I cannot find any statment(s) in the regulations that support
the statement that the "FDA indicated that serving food (emphasis
added) to very young children with lead levels of 0.1 parts per
million would create unacceptable health risks" (see A., first
paragraph, page 2 of the enclosure). After thoroughly reviewing
54 Fed. Reg. (21 CFR Part 109, [4]), I could not find any
statement that would directly or indirectly support the statement
made in the enclosure. The only number that I could find that
was similar to the 0.1 ppm number was cited as "0.1 microgram
per millileter (ug/mL) of test solution™ (see 54 Fed. Reg.
23485, [4]). The federal register number refers to the proposed
regulatory limit that would "limit the leaching of lead from
the glazes and decorations on the food-contact surface of these
pitchers™ (54 Fed. Reg. 23485, [4])). The 0.1 ug/mL number can
be stated as 0.1 ppm. However, it is not directly referring to
food; rather, it is referring to the limit of lead that can be
leached from ceramic foodware after exposure to a 4 percent
acetic acid solution (see 54 Fed. Reg. 23487, [4]).

As a result of the above, it is recommended that we delete
the 0.1 ppm food value in any future discussions or documents.

° The regulatory language at the top of page 4 in the enclosure
would have been more powerful if the entire sentence had been
cited. Specifically, the following language could have been
cited immediately after "margin of safety": "and EPA has esta-
blished a policy of setting MCLGS at zero for compounds classified

* [: as Group A or B carcinogens" (53 Fed. Reg. 31524, [3]). Lead

is now considered a Group B carcinogen (see below).

The following bullets of information summarize important
and relevant information found in the regulations and documents
reviewed for this analysis (please note that the numbers in | ]
refer to the documents listed on pages 1 and 2 of this memorandum):

¥ o Lead is neither essential nor beneficial to living organisms;
all existing data show that its metabolic effects are adverse [(6].
Organolead compounds tend to be more toxic than inorganic lead
compounds to aquatic organisms [6). Lead is toxic in most of
its chemical forms and can be incorporated into the body of
organisms by inhalation, ingestion, skin absorption, and placental
transfer to the fetus [6]. Lead is an accumulative metabolic
poison that affects behavior, in addition to the blood, vascular,
nervous, renal, and reproductive systems [6].
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® Aquatic sediments are not only "sinks" for lead, but may also
act as sources of lead to aquatic biota after contamination from
the original source has subsided [6 and 10].

a(° Studies have been published that showed insignificant correla-

tions between metals in marine and estuarine sediments and the
benthic detritus feeding organisms [10]. However, some of these
studies used organisms that did not ingest the sediments, had

an inadequate statistical design, and in "nearly all cases" the
data range was narrow [l0]. More extensive studies, especially
the one carried out at 50 stations in 17 European estuaries,

did show statistically significant correlations between sediment
metal concentrations and concentrations in burrowing clams
(Scrobicularia plana) and polychaete worms (Nereis diversicolor)

(10].

¢ Food chain biomagnification, although uncommon in terrestrial
and most aquatic communities, may be important for carnivorous
marine mammals such as the California sea lion (Zalophus cali-
fornianus) and harbor seals (Phoca vitulina) [6]7 Accumulations
were highest in hard tissues (e.g., bone and teeth) and lowest
in soft tissues (e.g., fat and muscle) [6].

°® In adult humans, the absorption of ingested lead has been
estimated to range from 10 to 15 percent [5]. Fasting humans
may absorb 21 percent to about 63 percent [5]. Studies on

_4( children show that the average absorption rate was approximately

50 percent for ingested lead as compared to 10 to 15 percent
for adults [5]. The absorption rate of different forms of
ingested lead appear to be about equal {5]. Absorbed lead is
transported via the circulatory system and is distributed to
various organs and tissues.

°© The fraction of absorbed lead retained in the human body ranges
from 1 to 5 percent in adults and from 32 to 34 percent in young

ﬁgff *:children [5]. Most of the retained lead is found in the bones

N\

&

and can have a half-life greater then 20 years [5].

° The human health effects of 1lead are‘generally correlated with

X lead levels in blood [3]. Lead exposure across a broad range

of blood lead levels is "associated with a continuum of patho-
physiological effects, including interference with heme (i.e.,
hemoglobin) synthesis necessary for formation of red blood cells,
anemia, kidney damage, impaired reproductive function, inter-
ference with vitamin D metabolism, impaired cognitive perfor-
mance (as measured by IQ tests, performance in school, and other
means), delayed neurological and physical deve lopment, and eleva-
tions in blood pressure" [3]. Lead can also cause stillbirths,
miscarriages, inhibited fetus development, and decreased male
fertility (including abnormal sperm) [6 and B8].
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® The phrase "weight of evidence"™ refers to the strength of the
evidence that the substance causes cancer. Substances are

A\

Group A,
Group B.
Group C.
Group D.
Group E.

classified into five "weight of evidence" groups [5]:

Human carcinogen

Probable human carcinogen
Possible human carcinogen

Not classifiable

Evidence of noncarcinogenicity

° As of March, 1989, EPA has reviewed 34 experiments conducted to
determine the carcinogenicity of lead to laboratory animals [5].
In 24 of these experiments, at least some evidence of carcino-
genicity of lead and lead compounds was detected [5]. Although
lead was most commonly administered in the food during these
studies, positive results were alsoc seen following administration
via drinking water, intraperitoneal injection, subcutaneous
injection, and skin painting [5]. Because of these results,

lead is considered to be potentially carcinogenic by any route

*[
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of exposure [5].

Human studies on lead exposure have provided suggestive evidence

of carcinogenicity, but, because of confounding exposures to

other carcinogens during some of these studies, and the lack of
measurements of lead exposure, the studies do not prove or

disprove carcinogenicity in humans [5). Even though the epi-
demiologic evidence for lead being a human carcinogen is considered
it is important to note that the evidence is thought

inadequate,

to be "suggestive”

[5]. In this case, "suggestive" means that

the data are positive enough to "raise a concern about the
human carcinogenicity of lead" [5]. Future well designed studies
could elevate the human evidence to the "limited" or "sufficient"
category or they could show negative findings which would support
downgrading the classification [5]. 1In addition, numerous
long-term animal studies, using several different forms of lead
nd routes of exposure, provide sufficient evidence [5)]. This
combination of evidence, together with information from short-
term tests, other toxic effects, and pharmacokinetic properties,
results in the classification of lead and lead compounds as
probable human carcinogens, Group B2 [5].

In November of 1985, EPA classified lead as a Group B2 carcino-
gen (probable human carcinogen) according to the EPA Guidelines
for Carcinogen Risk Assessment [3). 1In addition, lead may act
as a promotor or initiator of carcinogenesis and in vitro
studies support the claim that lead is both genotoxic and
carcinogenic [3].

No specific cancer potency has been estimated for lead and

since it took relatively high concentrations of lead to increase
the incidence of cancer in animals, it is probably appropriate
to characterize the cancer potency of lead as low, relative to

other carcinogens [5].

i

——
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° When all the blood studies on lead-exposed workers are taken
)( together, "there is a suggestion that lead is capable of in-
creasing the frequencies of chromosomal aberrations in peri-
pheral blood lymphocytes of exposed workers"™ (5]. These data
support the "suggestive" epidemiologic cancer evidence for lead
and lead compounds ([5].

° Recent studies indicate that lead has "genotoxic" {mutagenic)
7 properties [5]. Lead compounds may not directly damage genetic
material; instead, they may act by an indirect mechanism(s)

[&].
a; Lead is é potential mutagen and teratogen [9 and 11}.

° The EPA is proposing the lead MCLG at zero for drinking water
because: a) the variety of low level effects for which it is
difficult to clearly determine threshold blood levels below
which there are no risks of adverse health effects; b) the
agency's policy goal to minimize lead exposure from drinking
water since "a substantial portion of the sensitive population
already exceeds acceptable blood levels:" and c) the classification
of lead as a Group B2 carcinogen.

® According to the "Green Book", the biocaccumulation tests con-
ducted on the Oakland Inner Harbor sediments are intended to
"assess the potential for the long-term accumulation of toxics
in the food web to levels that might be harmful to the ultimate
consumer, which is often man, without killing the intermediate
organisms” [2]. 1In addition, "the environmentally protective
assumption is made that a statistically significant effect in
the solid phase biocassay indicates a real potential for environ-
mental impact from the solid phase" and "bioaccumulation of
any potentially harmful constituent, whether listed in Section
227.6 or not, could make the material undesirable for ocean
dumping® [2}. :

° Section 227,.6 of the Ocean Dumping Regulations specifically
states that "Known carcinogens, mutagens, or teratogens or
materials suspected to be carcinogens, mutagens, or teratogens
by responsible scientific opinion" should not be dumped in the
ocean unless they are present as "trace amounts" (§ 227.6 (a)
(5), [11). 1In addition, the constituents that are prohibited
in Section 227.6 "will be considered to be present as trace
contaminants only when they ........ will not cause significant
undesirable effects, including the possibility of danger
associated with their bicaccumulation in marine organisms"”
(emphasis added) (§ 227.6 (b), [11). The proper bicaccumulation
test procedures, as described in § 227.6 (c) (3) and the
"Green Book", were utilized in the Port of Oakland project and
lead is definitely a known or suspected human carcinogen,
mutagen and teratogen. Because of this, the bicaccumulation of
lead in the clams exposed to sediments from the CH-1 and TD-2-1
stations indicates that these sediments failed both the "Green




(7)

Book" and Ocean Dumping Regulatory criteria developed to assist
in determining whether or not dredged materials should be
dumped in the ocean. .

It should be noted and emphasized that neither the "Green
Book" [2] nor the Ocean Dumping Regulations [1] require EPA,
or the Corps of Engineers, to use bicassay species that have
been, or could be, consumed by humans. In fact, the "Green
Book" states that if "at all possible, the test species should
"be collected from the area in which the reference substrate is
collected. They should be the same species or closely related
to those species that naturally dominant benthic assemblages
in the vicinity of the disposal site in the season of the the
proposed operation" [2]. Even though the animals used in the
solid phase biocassays were not collected from the reference
area (it was not possible to do so in large enough numbéers),
all three genera (i.e., Rhepoxynius (amphipod), Macoma (clam),
and Nepthys (worm) are found "in the vicinity of the disposal
site."

It should also be noted and emphasized that neither the "Green
Book" [2] nor the Ocean Dumping Regulations [1] require EPA,
or the Corps of Engineers, to specifically determine human
consumption rates of any of the species that failed the bio-
accumulation tests.

The bioaccumlation tests conducted with the Oakland Inner

Harbor sediments indicated that the sediments at stations

TD-2-L and CH-1 contained biocavailble lead and stations TD-1(UsL)
and TD-2(Us&L) contained bicavailable tributyltin. As a result,
EPA is concerned about the potential impact of these sediments

in the vicinity of an ocean disposal site because of "Presence

in the material of chemicals constituents which may be bicaccum-
ulated or persistent and may have an adverse effect on humans
directly or through food chain interactions"™ (§ 227.18 (g},

(11).

If you have questions or comments about my review, please

let me know. Thanks!

cc:

Janet Hashimoto
Patrick Cotter
Chris Sproul
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m UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL RESEARCH LABORATORY
SQOUTH FERRY ROAD
NARRAGANSETT, RHODE JSLAND 02882

September 268, 1580

MEMORANDUM

SUBJECT: Review of Pago Pago Harbor, American Samoa, Toxicity
Study Report (dated Auguet, 1980)

FROM: Brian D. Melzian, Ph.D. ;:ggﬁdla—
Regional Oceanographer { ot
Region IX/ERL-N

TO: Sheila Wiegman
Environmental Coordinator

American Samca Environmental
Protection Agency

As requested, I have reviewed all of the Pago Pago Harbonr

study resultes eent to Janet Hashimoto (San Francisco) on Auguet
28, 1980, and the Autralian acceptable "levels in fish” table
sent to me on September 12, 1980. The govermment of Samoa should
be commended for designing and initiating this very important

8t
th

udy. Overall, the study design appeare to be adequate. However,
ere are some major deficiencies that should (muet) be corrected

before any future sampling and analyses begin. Below, please
find my major comments, questions, suggestions, and conclusions
in regards the August 1990 study report.

STUDY DESIGN (page 1 of the report)

1.

In addition to metals, perhaps TRIBUTYLTIN (TBT) should also be
measured in sedimente and fieh collected near the ship yard.

Why? A reecent U.S. Navy study showed that one of the magjor
sources of IBT in the estuarine/marine environment i8 ship yards
that sandblaet the hulls of ehips previously painted with antifouling
paint containing TBT. TBT 18 now known as the most toxic chemical
ever deliberately introduced into the marine environmment. In
Fact, the new WATER QUALITY CRITERION (WQC) for TBT, whieh may be
published later thie fall, will have WQC numbers in the low

parts per trillion levels. Because of thie, perhaps some water
ecolumn samplee should aleo be measured for TBT?

In regarde potential "chemicale of concern”" from the tuna canneries,
I recommend that you peruse their NPDES permite to determine the
metals and organic chemicals, ete. that are routinely discharged
from the canneries. Perhaps some of these chemicale, in addition

to the ones measured in the Auguset study, should be measured in

the water, sedimente, and tissue gamples.

af
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3. What was the rationale for selecting the fish species to be
monitored? Are they commonly found in the harbor? Are they
ecologically important; and most importantly, are they consumed
by HUMANS that catch the fish in the harbor, or cateh the fish
after they swim from the harbor? Detailed guidance on gelection
of fish species is found in the recently publiehed EPA fish
rigk assessment document (please sece page 6 of this memorandum).
Finally, for legal and scientifiec reasons, it ie very important
that the SCIENTIFIC NAMES of all the figh colleected and analyzed
be recorded. :

4. I suspect the MAIN REASON why PCBs, PAHs, and PESTICIDES were not
detected in the sediment samples and/or fish samples was not because
they were not present; rather, it probably was because of the
ANALYTICAL METHODS EMPLOYED during the study: For example:

° What were the METHOD DETECTION LIMITS for metals, pesticides,
PCBs, and "HYDROCARBONS" measured in the water, gediment , and
tigsue samples?

° Please find out why Aroclor® 1248 and Aroclor® 1254 were
not measured in the sediment and tissue samples. Much
previous work has shown that these two Aroclors, in addition
to Aroelor® 1260, usually make up much (or most) of the
PCBe ever detected in marine sediment or tissue samples.
Was a packed column or a capillary column (much preferred)
used to measure the PCBs (which are miztures of the Arocclors}?
Failure to measure Aroclors® 1248 and 1254 could result in
seriously underestimating PCB concentrations in both the
sediment and tissue samples.

° What method(s) were used to measure "o0il and grease" and
"Total Petroleum Hydrocarbone?" I suspect that they were
gravimetric or infrared, neither of which are suitable in
studies of this type.

° Depending on what you find out about the above questions,
much of the data already collected may be useless, or they
may be useful in a eeientifiec and regulatory sense.

NOTE: Based on much experience, the above concerns and questions
are usually the most problematical in studies of thies
nature. Why? The contractors or laboratories that do the
work are usually used to: a) working in terrestrial
environments; and b) using high method detection Limits
which are suitable for SUPERFUND or HAZARDOUS WASTE
SITES, but are not suitable for analyeie of estuarine/marine
environmental samples.

STUDY FINDINGS TO DATE (page 2 of the report)

Seawater:

T 1) Please NOTE that the water samples from Site 1 and Site 4 had
metal concentrations that greatly ezceeded the acute and
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3)

s

(3) o

ehroniec WQC for COPPER (both are 2.8 ppb) and the chronic WQC

for LEAD (which is §.0 ppb). Again, what were the METHOD DETECTION
LIMITS used during the analyeis of these ambient water gamples?

I know of many past cases where the detection limita of the

methode uesed exceeded the WQC numbers.

The detection of "Total petroleum hydrocarbons" (TPH) at
concentrations as high as 150 ppb (Site 1) and 250 ppb (Site ¢)
i8 very significant because much previous research (ineluding my
own) around the world has shown that concentrations as low as 10
ppdb can (and do) chronically affeet marine organisme. In elean
tropical waters, I would expect the TPH concentrations to be
much less than 50 ppb.

The statement that "Chromium ie slightly below the eriterium” ie
true. However, the statement that "No chronie marine eriterium

18 available for eopper (emphasie added), and the results are less
than the acute marine eriterium” is FALSE [Please sce comment # 1),
abovel].

Sedimenta:

1]

27

37

47

57

I recommend that you review the liet of "volatile organics”

and "pesticides"” measured in the sediments. Did anyone determine
the potential sources of agricultural/domestic/industrial
pesticides entering the harbor? 1If this was done, were these
pesticides added to the list? If not, why not?

Pleage note my earlier comment about the inadequacy of only
measuring Aroclor® 1260. Measurement of a selected list of PCB
CONGENERS, of which there are 209 different typees, eoculd have
(ehould have) been required.

PCB concentrations as high as 1.5 - 2.0 ppm in sediments (Sites
3,4, and 5) are significant; and yes, I would expect these compounds
to be detected in demersal fish that inhabitated those sites.

COPPER AND LEAD were definitely elevated at Sites 3 and 4, and
LEAD wae elevated at Site 6., Note that the WQC for COPPER AND
LEAD were exceeded at Sites 1 and 4 (see earlier comment). Also
note the very high concentration of SILVER at Site 6. Ie this a
real number? If yes, perhaps a source of this toriec metal
should be looked for.

Levels of "oil and grease" ae high as 2,000 to 7,000 mg/kg (ppm)
are VERY SIGNIFICANT because PAHs and other known or potential
earcinogens are usually found in "oil and grease." Recent
regearch haes indicated that ocecurrence of liver neoplasme in
demersal fish are correlated with the amount and type of PAHe
found in the sediments, especially if the TOTAL PETROLEUM
HYDROCARBON (TPH) concentrations exceed a level of approximately
5 ppm. Are you eure that the concentraton units reported are
mg/kg (ppm) versus ug/kg (pph)? If the reported numbers are
real, these gsediments may be grossly contaminated with "oil and
grease” and/or TPH. What were the TPH concentratione in these
sedimentsg?
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“« Figh Tissue:

(1) It 18 not clear from the data presented what species of fish
were compoesited and analyzed to make up the data found in the
liver and muscle table (page 4 of the report). In addition,
what do the numbers at the top of the table represent (i.e., 1,
5,7, 8, and 8)? Are these Site identification numbere, or do
they represent the sample composite number?

(2) In order to help interpret these data, and to determine if
thege data are of high quality, it is8 important to know the
Ffollowing:

al) The exaet location where each fish species wase collected.
Were any fish collected from known CONTROL OR REFERENCE Sites
to determine "background” levels? Failure to collect and
measure the same epecies collected from elean CONTROL or
REFERENCE Sites is a major DEFICIENCY of the August study,
and should (must) be corrected in any future study;

b) The total number of fish that made up each composite sample,
and the setentifie justifieation and rationale for the
compositing scheme used;

e) How (and when) the fish tissues (liver and musclel) were
resected (removed) from each fish, stored before analysis
(i.e., what temperature), and the EXACT ANALYTICAL PROCEDURES
(ineluding METHOD DETECTION LIMITS) used to measure:

°© Polynuelear Aromatiec Hydrocarbons (PAHs);

°© PCBs;

¢ Pegtieides; and

° Metale [for example, was hexavalent or trivalent
ehromium (preferred) measured?]

d) Ae stated earlier, I suspect that the primary reason why PCBs
PAHs, and perhaps pesticides were not detected in the tissues
was because of the analytical methods employed. Please prove
me wrong on thie point.

(3) To me, the samples (or sites) that appeared to have the most
important FISH METAL CONTAMINATION problems include the following:

LIVER: # 7 (CHROMIUM, COPPER, and LEAD); and # & (CHROMIUM
and LEAD)

MUSCLE: # 2 (CHROMIUM, LEAD and MERCURY), # 38 (CHROMIUM, LEAD
and MERCURY), and # 7 (CHROMIUM, COPPER, AND LEAD)

(4) Note my earlier comments about LEAD being found at elevated
levele in WATER, SEDIMENTS, AND NOW TISSUES.
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NOTE: During the Port of Oakland dredging ease, I did an extensive
literature search on the toxicolgical importance of LEAD and
eoncluded that:

© Aquatic sediments are not énly "sinks” for lead, they
may aleo act as sources of lead to aquatie biota long
after contamination from the original source(s) has
subsided [this aleo appliee to other metals and organie
compounds (e.g., PCBe, TBT)]; and

© In November of 1885, EPA formally eclaseified LEAD as a
Group B2 carcinogen (probable human carcinogen) aceording
to the EPA Guidelines for Carcinogen Risk Aseessment.

In addition, lead may aet as a promoter or initiator of
carcinogenesis and in vitro studies support the claim that
lead is both genotoxzic and carcinogenic.

Would you eat these figh?

DISCUSSION OF PRELIMINARY RESULTS (page 4 of the report)

Seawater: I concur with the discussion found in the document sent
to me, and please refer to my above comments.

Sediments: In general, I concur with the discuesion in the document,
but also note my previous comments. In particular, please
note my commente on TBT, Aroclore®, AND TOTAL PETROLEUM
HYDROCARBONS. It appears that many of the sediments
are grosely contaminated, and the chemicals in them are
potentially bioavailable because most of the sediment
samples consisted of fine and very fine SANDS. only
Sites 3D and Site 4 had sediments that were mainly
SILT/CLAY. As you may know, much research has shown
that the SILT/SIZE fraction usually contains (and holds)
the most contaminants (especially the organic chemicals),
ag compared to the fine sands, etec.

Fieh Tigsue: Please see all of my earlier comments about the
potential detection limit probleme, elevated LEAD
concentrations, ete. After comparing the "Range

Figh Livere (spp. comb.)," found in the Table Found

on page & of the report, with the MEDIAN INTERNATIONAL
LIMITS (which I have in my poesession) for metals, It
appeare that both CHROMIUM and LEAD are "chemicals of
concern.” The median international limit for chromium
i8 1.0 ppm, and the median international limit for
lead 18 2.0 ppm. PLEASE NOTE, HOWEVER, THAT THESE
INTERNATIONAL LIMITS HAVE NO LEGAL AUTHORITY IN THE
UNITED STATES. Only the FDA "Action Levela™ have
regulatory authority in the U.S. If desired, I can
provide more information on this topie. Also note

the discussion on FDA Action Levels Ffound in the
document referenced on page 6 of thie memorandum.




(6)

Even though I realize that an honest and objective
attempt was made to derive and utilize the "Relative
Index of Badness," I SPRONGLY RECOMMEND that it not be
used in the future. It ie totally inappropriate to
treat "all metale equally." Why? Metals can and do
vary dramatiecally in their acute and chronic tozxicity,
and in their "Reference Dose" (RfD) values. Since it
has long been known that most metals do not BIOMAGNIFY
through the food web (except mercury, and posgibly
lead), it is not surprising to me that the fieh exposed
to the sediments had the highest metal concentrations.

Problems and Further Information Needed (page 6 of the report)

I-

IrI.

III.

IV.

Pleage refer to all of my above comments; and

PCBe are of major concern, and future studies should use the
appropriate analytical methods to measure the types and amounts
of PCBs [Congeners (preferred) or Aroclors] found in gediments,
and fish tissue (especially the muscle). If poasible, all
contaminant concentrations in fish tissue should be normaligzed
to TISSUE LIPID CONCENTRATIONS;

In order to determine the potential BIOAVAILABILITY of the

METALS found in the sediments, it ie recommended that ACID
VOLATILE SULPHIDES (AVS) and SIMULTANEOUSLY EXTRACTED METALS

(SEM) be measured in at least some of the sediments collected in
the future. In addition, knowledge of the TOTAL ORGANIC CARBON
(TOC) concentrations in the sediments ie very important in
determining the potential bicavailability of ORGANIC CHEMICALS.
Thie laboratory could provide guidance in the collection, storage,
and analytical proceduree that should be used to measure AVS, SEM,
and TOC;

HEXAVALENT CHROMIUM, LEAD, and perhape MERCURY (8ee earlier
eomment) are major metale of concern; so much 8o that issuance of
a health advisory may be warranted (see below);

In order to properly design and implement any future FISH RISK
ASSESSMENT STUDY, I strongly recommend that the following document
be consulted:

° ASSESSING HUMAN HEALTH RISKS FROM CHEMICALLY CONTAMINATED FISH
AND SHELLFISH: A GUIDANCE MANUAL (EPA-503/8-89-002):

° Thies document was published in September 1989; and

°© Please call or FAX Ms. Margherita Pryor (EPA HQ: Office
of Marine and Esutarine Protection) to receive copies
of this document:

PHONE: (202) 475-7176
FAX: (802) 245-3960
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VI. In general, I agree with the analyseis provided by the "Great
Barrier Reef Marine Park Authority," with one notable ezception;
namely, note the VERY HIGH MERCURY concentrations found in
fish MUSCLE samples # 2 and # 3 (page 4 of the report)

If you have any questions or comments about my review, please
ecall me at (401) 782-3163, or FAX a message to me. Thanks!

ec: Janet Hashimoto (Region IX)
Norm Lovelace (Region IX)

Norbert Jaworski (ERL-N)
Don Phelps (ERL-N)
Jerry Pesch (ERL-N)
Dave Hansen (ERL-N)

Lt}



AMERICAN SAMOA GOVERNMENT
PAGO PAGO, AMERICAN SAMOA 95799 In reply refer to:
OFFICE OF THE GOVERNOR o Serial: 403
ENVIRONMENTAL PROTECTION AGENCY

August 28, 1990

Janet Hashimoto

Oceans and Estuaries Branch

U.S. Environmental Protection Agencv
Begion 9

1235 Mission Street

San Francisco, California 94105

Dear Janet:

Attached is a description and results of a toxicity study

recently completed in Pago Pago Harbor, American Samoa. I would
appreciate your assistance in review of this data, recommendations
on additional resource documents, and suggestions for further
study, if warranted. You can contact me at (684) 633-2304 or fax
(684) 633-5801. Thank you. -

S'ncerel(iz_:‘ZEU
_ /\__/

Sheila Wiegman

Environmental \Cqordinator
American Samoa“Environmental
Protection Agency

Attachment:

cc: Pat Young, USEPA
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Water Quality |

Standards Handbook




FOREWORD

The Water Quality Standards Handbook contains the guidance
prepared by EPA to assist States Tn _implementing the revised Water
Quality Standards Regulation (48 F.R. 51400, November 8, 1983).
Changes in this Handbook may be made from time to time reflecting
State/EPA experience in implementing the revised Requtation. The
Handbook is organized to provide a general description of the overall
standards setting process followed by information on general program
administrative policies and procedures, and then a description of the
analyses used in determining appropriate uses and criteria.

The Clean Water Act established two types of regulatory
requirements to control pollutant discharges: technology-based effluent
limitations which reflect the best controls available considering the
technical and economic achievability of those controls; and water
quality-based effluent Timitations which reflect the water quality
standards and allowable pollutant loadings set by the States (with EPA
oversight).

Technology-based requirements for dischargers are currently being
issued. However, in some cases these controls will not be sufficient
to eliminate water quality impacts and enable water quality standards
to be met. In these cases, water quality-based controls are needed.
Two technical approaches are available for developing WQ-based effluent
1imits, the pollutant-specific approach and the biomonitoring approach.
Pollutant-specific techniques are best used where discRarges contath a
few, well-quantified pollutants and the interactions and effects of the
pollutants are known, In addition, pollutant-specific techniques
should be used where health hazards are a concern or bioaccumulation is
suspected,

It may be difficult, however, in some situations to determine
attainment or nonattainment of water quality standards and set
appropriate limits because of complex chemical interactions which
affect the fate and ultimate impact of toxic substances in the
receiving water. In many cases, all potentially toxic pollutants
cannot be identified by chemical methods. Also, developing numerical
water quality criteria and determining allowable loadings for all of
the wide variety of pollutants found in effluents would be very time-
consuming and resource intensive. In such situations, it is more
feasible to examine overall toxicity and instream impacts using
biological methods rather than atfempting to identify all toxic
pollutants, determining the effects of each pollutant individually, and
then attempting to assess their collective effect.

Therefore EPA has developed a two-fold approach to toxics control.
In certain situations we must still rely upon the chemical-specific
approach, measuring individual toxicants and evaluating their sSpecific
toxic properties. In other situations, especially where complex
effluents are involved, it is more appropriate to examine the harmful
effects of toxicity of the whole effluent rather than attempt to
identify individual toxicdants and understand their chemical
interaction, This second approach relies on newly-developed biological
monitoring methods and laboratory testing procedures.
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We expect to continue to build the necessary EPA expertise in the
area of biomonitoring and work together with other interested groups
over the next several years to develop a balanced and integrated
biological/chemical-specific approach.to developing realistic water
quality-based permit limitations.

The purpose of this guidance document is to illustrate the types
of scientific and technical data and analyses EPA believes are
necessary to be conducted so that the public and EPA can review
decisions on water quality standards affecting water quality limited
segments, i.e, those water bodies where standards cannot be met even
with the implementation of the technology-based controls required by
the Act (secondary treatment for municipalities and best available/best
conventional treatment for industries).

When a State conducts use attainability analyses or establishes
appropriate criteria, EPA is not requiring that specific approaches,
methods or procedures be used, Rather, States are encouraged to
consult with EPA early in the process to agree on appropriate methods
before the analyses are initiated and carried out., States will have
the flexibility of tailoring the analyses to the specific water body
being examined as long as the methods used are scientifically and
technically sound.

State poilution control agencies are encouraged to solicit the
assistance of other State agencies, municipalities, industry,
environmental groups, and the community-at-large in collecting the data
for the analyses. By carefully outlining quality assurance/quality
control procedures States can assure the integrity and validity of the
data for the analyses, while easing the resource burdens.

A State must conduct and submit to EPA a use attainability
analysis where the State designates or has designated uses that do not
include the uses specified in Section 101(a)(2) of the Act, or when a
State wishes to remove a designated use that is specified in the goals
or to adopt subcategories of uses requiring less stringent criteria. A
State must adopt criteria sufficient to protect the designated uses.

In adopting criteria, States may use Section 304(a) criteria or set
gite-specific criteria. Analyses conducted in support of revisions to
standards are subject to EPA review.

A use attainability analysis is a multi-step scientific assessment
of the physical, chemical, biological and economic factors affecting
the attainment of a use. In preparing a use attainability analyses, a
water body survey and assessment is conducted to examine the physical,
chemical and biological characteristics of the water body. This
assessment identifies and defines the existing uses of that water body,
determines whether the designated uses are impaired, and the reasons
for the impairment., Ry comparing the water body with one that is not
impaired by man-induced pollution and with similar physical
characteristics, the assessment assists States in projecting the
potential uses that the water body could support in the absence of
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pollution. The next step in a use attainability analysis is a waste
load allocation which utilizes mathematical models to predict the
amount of reduction in pollutant loadings necessary to achieve the
designated use. After determining the technology needed to meet these
effluent reductions, an economic assessment may be conducted to
determine whether requiring more stringent technology than that
mandated by the Act will cause widespread and substantial economic and
social impact.

A State may adopt EPA recommended criteria without any analysis or
justification. However, EPA's laboratory-derived criteria may not
always accurately reflect the toxicity of a pollutant in a particular
water body because of differences in temperature, pH, etc. A State may
choose to set site-specific criteria based on characteristics of the
local water body. Setting site-specific criteria is also appropriate
in water bodies with different species than those used in the
derivation of the Section 304(a) criteria or where adaptive processes
have enabled a viable, balanced community to exist with levels of
pollutants that exceed the national criteria.

Any questions on this guidance may be directed to the water
quality standards coordinators located in each of the EPA regional
offices or to:

David Sabock

U.S. Environmental Protection Agency
Chief, Criteria Branch (WH-585)

401 M Street, S.W.

Washington, D.C. 20460

(Telephone 202-245-3042)

EPA sincerely appreciates the efforts of the many people and
organizations who participated in the public review of the water
quality standards program regulation and guidance since their proposal

in October 1982,

Steven Schatzow, Director
Water Regulations and Standards
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Purpose and Applicatidn

The purpose of these guidelines is to provide guidance for the
development of water quality criteria which reflect local environmental
conditions. These site-specific criteria may be utilized as a basis -
for establishing water quality standards to protect the uses of a
specific water hody. -

Water quality criteria must he based on a sound scientific
rationale in order to protect a designated use. EPA is not advocating
that States use site-specific criteria development procedures for
setting all criteria as o?posed to using the national Section 304(a)
criteria recommendations.'/ Site-specific criteria are not needed in
all situations. When a State considers the possibility of developing
site-specific criteria, it is essential to involve the appropriate EPA
office at the start of the project so that agreement can be reached
concerning data currently available, additional data needs, the best
source for generating the new data, the best testing procedure to be
used, the schedule to be followed, and quality control and quality
assurance provisions, This early planning is also essential if it
appears that the data generation and testing may be conducted by a
party other than the State or EPA. The State and EPA need to apply the
procedures judiciously and must consider the complexity of the problem
and the extent of knowledge available concerning the fate and effect oﬁ7
the pollutant under consideration. If site-specific criteria are
developed without early involvements of EPA in the planning and design
of the task, the State may expect EPA to closely scrutinize the results
before granting any approval to the formally adopted standards. ~

The procedures described in this chapter represent the first
attempts at describing acceptable methods for developing site-specific
criteria. EPA will be monitoring their implementation and developing
additional procedures in the future., These procedures periodically
will be revised to reflect field experiences and additional research.

1/ National water quality criteria for toxic pollutants were published

~ as guidance under Section 304(a) of the Clean Water Act, Nov. 28,
1980, (45 FR 79318). Site-specific criteria are criteria that are
intended to be applicable to a given localized site.
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Rationale

National water quality criteria for aquatic_life may be -
underprotective or unnecessarily stringent if: {I) the species_at the
site are more or less sensitive than those included in the national '
criteria data set or (2) physical and/or chemical characteristics of
the site alter the bioTogical availability and/or Toxicity of the
chemical, Therefore, it is appropriate that the individual
Site-Specific Guidelines procedures address each of these conditions
separately, as well as the combination of the two. Table 1 Tists the
chemicals for which national criteria are presently available,

Site-specific critera development may be justified because species
at a given site may be more or Tess sensitive than those represented in
the national criteria document. For example, the national criteria
data set contains data for trout, salmon, penaeid shrimp, and other
aquatic species that have been shown to be especially sensitive to some
materials. Because these or other sensitive species may not occur at a
particular site, they may not be representative of those species that
do occur there., Conversely, there may exist at a site, untested
sensitive species that are ecologically important and would need to be
protected.

In addition, differences in physical and chemical characteristics
of water have been demonstrated to ameliorate or enhance the biological
availability and/or toxicity of chemicals in freshwater and saltwater _.
environments. Alkalinity, hardness, pH, suspended solids and salinity
influence the concentratidn(sy of the toxic form(s) of some heavy
metals, ammonia, and other chemicals. For some chemicals, hardness or ™
pH-depéndént national criteria are available for freshwater. No
salinity-dependent criteria have been derived because most of the
saltwater data for heavy metals has been developed in high salinity
waters, However, in some estuarine sites where salinity may vary
significantly, the development of salinity-dependent site-specific
criteria may be appropriate.

The effect of seasonality on the physical and chemical character: .
istics of ‘water and subsequent effects on hiologfcal availability -
and/or toxicity of a chemical may also justify seasonally dependent h
site-specific criteria. The major implication of seasonally dependent
criteria is whether or not the "most sensitive" time of the year
coincides with that time for which the flow is the basis for waste
treatment facilities design or NPDES permits. That is, if the physical
and chemical characteristics of the water during Tow flow seasons
increases the biological availability and/or toxicity of the chemical
of concern, the permit limitations may be more restrictive than if the
converse relationship were to apply.
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TABLE 1
FRESHWATER AND SALTWATER NATIONAL CRITERIA LIST
(x = criteria are available)

(0 = criteria will be available in 1984)

Chemical Freshwater SaTtwéter
Aldrin X X
Ammonia X -
Dieldrin X X
Chlordane X X
DoT X X
Endosulfan be X
Endrin X X
Heptachlor X X
Lindane X X
Toxaphene X X
Arsenic(III} X 0
Cadmium X X
Chlorine X X
Chromium(VI) X X
Chromium(III) X -
Copper X X
Cyanide X 0
Lead X 0
Mercury X X
Nickel X X
Selenium(IV) X X
Siltver X X
Zinc X X
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Definition of Site

Since the rationale for the Site-Specific Guidelines is usually
based on potential differences in species sensitivity, physical and
chemical characteristics of the water, or a combination of the two, the
concept of site must be consistent with this rationale.

A site may be lTimited to that area affected by a single point
source discharge or can be quite large. If water quality effects on
toxicity are not a consideration, the site will be as large as a
generally consistent biogeographic zone permits. In this case, for
example, large portions of the Chesapeake Bay, Lake Michigan, or the
Ohio River may each be considered as one site because their respective
aquatic communities may not vary substantially. Unique populations or
less sensitive uses within sites may justify a designation as a
distinct site (subsite). When sites are Targe, the necessary data
generation can be more economically supportable.

If the selected species of a site are toxicologically comparable
to those species in the national criteria data set for a material of
interest, and physical and/or chemical water characteristics are the
only factors supporting modification of the national criteria, then the
site would he defined on the basis of expected changes in the
material's biological availability and/or toxicity due to physical and
chemical variability of the site water.

Two additional considerations in defining a site are: 1) viable
communities must occur, or be historically documented, in order to
select resident species for use in deriving site-specific criteria, and
2) the site must contain acceptable quality dilution witer if site
water will be required for testing (to be discussed later in these
Guidelines).

For the purpose of the Site-Specific Guidelines, the term
"selected resident species" is defined as those species that commonly
occur in a site including those that occur only seasonally (migration)
or intermittently (periodically returns or extends its range into the
site)., It is not intended to include species that were once present in
that site and cannot return due to physical habitat alterations,

Selection of a resident species should be designed to account for
differences between the sensitivities of the selected resident species
and those in the national data set. There are several possible
reasons for this potential difference. The principal reason is that
the resident communities at a site may represent a more or less narrow
mix of species due to a limited range of natural environmental
conditions {e.g., temperature, salinity, habitat, or other factors
affecting the spatial distribution of aquatic species). The number of
resident species will generally decrease as the size of the site
decreases.



A second potential reason for a real difference in sensitivity
could be the absence of most of the species or groups of species (e.g.,
families) that are traditionally considered to be sensitive to certain,
but not all, chemicals (e.q., trout, salmon, saltwater penaeid shrimp,
and Daphnia magna). Predictive relative species sensitivity does not
apply to all materials, and the assumption that sensitive species are
unique rather than representative of equally sensitive untested species
is tenuous. A final reason could be that the resident species may have
evolved a genetically based greater resistance to high concentrations
of a material, but no data have been pPresented to demonstrate such a
genetic difference. A few instances of increased resistance have been
suggested but may be due to an acclimation of individual organisms to a
stream, However, such an acclimation, should it occur, would be
transitory.
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Assumptions

There are numerous assumptions associated with the Site-Specific
Guidelines which also apply to and have been discussed in the National
Guidelines. A few need to be emphasized. The principal assumption is
that the species sensitivity ranking and toxicological effect end
points (e.g., death, growth, or reproduction) derived from appropriate
laboratory tests will be similar to those in site situations. Another
assumption is that the protection of all of the site species all of the
time is not necessary because aquatic life can tolerate some stress and
occasional adverse effects,

Another assumption of the Site-Specific Guidelines which follows
directly from the National Guidelines is that criteria should be
developed to protect the use of aquatic organisms, as well as the
organisms themselves. For example, some of the national criteria were
developed specifically to protect aquatic organisms from accumulating
tissue residue levels of toxics which would harm wildlife predators or
exceed FDA action levels, The Site-Specific Guidelines have provided
procedures which enable such criteria to be -adjusted to reflect local
considerations, such as the fat content of resident species.

It is assumed that the Site-Specific Guidelines are an attempt to
more correctly protect the resident aquatic life by accounting for
toxicological differences in species sensitivity and/or water quality
at the sites. Modification of the national biological data base and
use of bioassay data obtained on resident species in either laboratory
or site water must always be scientifically justifiable and consistent
with the assumptions, rationale, and spirit of the National
Guidelines.

Site-specific and national criteria are not intended or assumed to
be enforceable numbers., The criteria may be used by the States to
develop enforceable water quality standards and/or water quality based
effluent limits. The development of standards or 1imits should also
take into account additional factors such as the use of the site, as
well as social, Tegal, economic, and institutional considerations,
Many factors may impact the site, the environmental and analytical
chemistry of the chemical, the extrapolation from laboratory data to
field situations, and the relationship between the species for which
data are available and the species in the body of water which is to be
protected.
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Procedures

° Summary

There are three procedures described in these Site-Specific
Guidelines for developing site-specific criteria. The procedures for
the derivation of a site-specific criterion are:

A. The recalculation procedure to account for differences in
resident species sensitivity to a chemical,

B, The indicator species procedure to account for differences in
biological availability and/or toxicity of a chemical caused by
physical and/or chemical characteristics of a site water.

C. The resident species procedure to account for differences in
resident species sensitivity and differences in the biological
availability and/or toxicity of a chemical due to physical
and/or chemical characteristics of a site water.

The following is the sequence of decisions to be made before any
of the above procedures is initiated:

1) Define the site boundaries.

2} Determine from the national criterion document and other sources
if physical and/or chemical characteristics are known to affect
the biological availability and/or toxicity of the material of
interest. '

3) If data in the national criterion document and/or from other
sources indicate that the range of sensitivity of the selected
resident species to the material of interest is different from
that range for the species in the national criterion document
and variation in physical and/or chemical characteristics of the
site water is not expected to be a factor, use the recalculation
procedure (A).

4) If data in the national criterion document and/or from other
sources indicate that physical and/or chemical characteristics
of the site water may affect the biological availability and/or
toxicity of the material of interest, and the resident species
range of sensitivity is similar to that for the species in the
national criterion document, use the indicator species procedure

(B).

5) If data in the national criterion document and/or from other
sources indicate that physical and/or chemical characteristics
of the site water may affect the biclogical availability and/or
toxicity of the material of interest, and the resident species
range of sensitivity is different from that for the species in
the national criterion document, use the resident species
procedure.

4-7



Recalculation Procedure

° Definition

The recalculation procedure allows modifications in the national
acute toxicity data set on the basis of eliminating data for
species that are not resident at that site. When the
elimination of data for this recalculation procedure for the
site-specific Final Acute Value results in not meeting the
national minimum data set requirements, additional resident
species acute testing in laboratory water is required before
this procedure can be used.

¢ Rationale

This procedure is designed to compensate for any real difference
between the sensitivity range of species represented in the
national data set and species found at a site.

° Conditions

- If acute toxicity data for resident species are
insufficient to meet the minimum data set requirements of
the National Guidelines, additional acute toxicity data in
laboratory water for untested resident species would be
needed before a calculation of the site-specific criterion
could be made.

- Certain families or organisms have been specified to be
represented in the National Guidelines acute toxicity
minimum data set (e.g., Salmonidae in freshwater and
Penaeidae or Mysidae in saltwater), If this or any other
requirement cannot be met because the family or other group
(e.g., insect or benthic crustacean in freshwater) is not
represented by resident species, select a substitute(s)
from a sensitive family represented by one or more resident
species and meet the 8 family minimum data set requirement.
If all the families at the site have been tested and the
minimum data set requirements have not been met use the
most sensitive resident family mean acute value as the
site-specific Final Acute Value.

- Due to the emphasis this procedure places on resident
species testing when the minimum data set has not been
met, there may be difficulty in selecting resident species
compatible to laboratory testing. Some culture and/or
handling techniques may need to be developed.

- No chronic testing is required by this procedure since the
national acute-chronic ratio will be used with the
site-specific Final Acute Value to obtain the site-specific
Final Chronic Value,
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- For the lipid soluble chemicals whose national Final
Residue Values are based on Food and Drug Administration
(FDA) action levels, adjustments in those values based on
the percent 1ipid content of resident aquatic species is
appropriate for the derivation of site-specific Final
Residue Values.

- For lipid soluble chemicals, the national Final Residue
value is based on an average 11 percent lipid content for
edible portions for the freshwater chinook salmon and lake
trout and an average of 10 percent lipids for the edible
portion for saltwater Atlantic herring. Resident species
of concern may have higher (e.q., Lake Superior siscowet, a
race of lake trout) or lower (e.g., many sport fish)
percent 1ipid content than used for the national Final
Residue Value. An adjustment for these differences may be
necessary.

- For some lipid soluble chemicals such as polychlorinated
biphenyls (PCB) and DDT, the national Final Residue Value
is based on wildlife consumers of fish and aquatic
invertebrate species rather than an FDA action level
because the former provides a more stringent residue level
(see National Guidelines for details). Since the data base
on the effects of ingested aquatic organisms on wildlife
species is extremely limited, it would be inappropriate to
base a site-specific Final Residue Value on resident
wildlife species. Consequently, site-specific
modifications for those chemicals is based on percent 1lipid
content of resident species consumed by humans,

- For the 1ipid soluble chemicals whose national Final
Residue Values are based on wildlife effects, the 1imiting
wildlife species (mink for PCB and brown pelican for DDT)
are considered acceptable surrogates for resident avian and
mammalian species {e.g., herons, gulls, terns, otter,
etc.). Conservatism is appropriate for those two
chemicals, and no less restrictive modification of the
national Final Residue Value is appropriate. The
site-specific Final Residue Value would be the same as the
national value.

° petails of Procedure

- If the minimum data set requirements are met as defined in
the National Guidelines or through substitution of one or
more sensitive resident family(ies) for non-resident
family(ies) or group(s) required in the National
Guidelines, calculate a site-specific Final Acute Value
using all available resident species data in the national
document and/or from other sources, If all the families at
the site have been tested and the minimum data set
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requirements have not been met, use the most sensitive
resident family mean acute value as tha site-specific Final
Acute Value.

- If the minimum data set requirements are not met, satisfy
those requirements with additional testing of resident
species in lahoratory water,

- If all species in a family at the site have been tested,
then their Species Mean Acute Values should be used to
calculate the site-specific Family Mean Acute Value and
data for non-resident species in that family should be
deleted from the calculation. If all resident species in
that family have not been tested, the site-specific Family
Mean Acute Value would be the same as the national Family
Mean Acute Value.

- To derive the site-specific maximum concentration divide
the site-specific Final Acute Value by 2, as prescribed in
the National Guidelines.

- Divide the site-specific Final Acute Valye by the national
Final Acute-Chronic Ratie to obtain the site-specific Final
Chronic value,

- When a site-specific Final Residue Value can be derived for
1ipid soluble chemicals controlled by FDA action levels,
the following recalculation equation would be used:
site-specific Final Residue Value =

FDA action level
{mean normalized BCF from criterjon document)} (appropriate % Tipids)

where the appropriate percent 1ipid content is based on
consumed resident species, A recommended method to
determine the Tipid content of tissues is given in Appendix
A.

- For PCB and DDT whose national Final Residue Values are
based on wildlife consumers of aquatic organisms, no
site-specific modification procedure is appropriate,

- In the case of mercury (a non-lipid soluble material), a
site-specific Final Residue Value can be derived by
conducting acceptable bioconcentration tests with edible
aquatic resident species using accepted test methods given
in Appendix A. For a saltwater residue value, a bivalve
species is required, (the oyster is preferred) and for a
freshwater value, a fish species is required. These taxa
yield the highest known bioconcentration factors for
metals. The following recalculation equation would be
used:
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site-specific Final Residue Value =

FDA action level
site-specific BLF

- The lower of either the site-specific Final Chronic Value
and the site-specific Final Residue Value becomes the
site-specific maximum 30-day average concentration unless
plant or other data indicate that a lower value is
appropriate,

° Limitations

- Whatever the results of this recalculation procedure may
be, a decision should be made as to whether the numerical
differences, if any, are sufficient to warrant changes in
the national criterion,

- The number of families used to calculate any Final Acute
value significantly affects that value. Even though the
four lowest Family Mean Acute Values (most sensitive
families) are most important in that calculation, the
smaller N (total number of families) is, the lower the
Final Acute Value. Consequently, if none of the four most
sensitive families are changed or deleted, any reduction in
N will result in a lower Final Acute Value. Changes in or
deletions of any of the four lowest values, regardless of
whether N s changed, may result in a higher or lower Final
Acute Value.

- Site-specific or national Final Residue Values based on FDA
action levels may not precisely protect aguatic 1ife, since
the FDA action levels are adverse (i.e., loss of
marketability).

- Bioaccumulation, except in field studies, does not add to
the laboratory-derived bioconcentration factors because the
laboratory procedures preclude food chain uptake.
Consequently, some residue levels obtained by laboratory
studies of bioconcentration (direct uptake of the chemical
from water) may underestimate potential effects encountered
at a site. The magnitude of site-specific bioconcentration
factors obtained in the laboratory, therefore, may be
insufficient to protect the public from the effects of the
ingested chemical of concern,
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Gndi cator Species Pro%

¢ Definition

This procedure is based on the assumption that physical and/or
chemical characteristics of water at a site may influence
biological availability and/or toxicity of a chemical. Acute
toxicity in site water and Taboratory water is determined using
species resident to the site, or acceptable non-resident
species, as indfcators or surrogates for species found at the
site. The difference in toxicity values, expressed as a water
effect ratio, is used to convert the national maximum
concentration for a chemical to a site-specific maximum
concentration from which a site-specific Final Acute Value is
derived,

This procedure also provides three ways to obtain a site-
specific Final Chronic Value, It may be (1) calculated (no
testing required) if a Final Acute-Chronic Ratio for a given
chemical is available in the national criteria document. This
ratio is simply divided into the site-specific Final Acute Value
to obtain the site-specific Final Chronic Value; (2) obtained by
performing two acute and chronic toxicity tests which include
both a fish and invertebrate species {resident or non-resident )
in site water. Acute-chronic ratios are calculated for each
species, and the geometric mean of these ratios is then divided
into the site-specific Final Acute Value to obtain the
site-specific Final Chronic Value; and (3) obtained by
performing chronic toxicity tests with at least one fish and one
invertebrate (resident or non-resident) in both laboratory water
and site water and calculating a geometric mean chronic water
effect ratio which is used to modify the national Final Chronic
Value.

® Raticnale

This procedure is designed to compensate for site water which
may affect the biological availability and/or toxicity of a
chemical. Major factors affecting aquatic toxicity values of
many chemicals, especially the heavy metals, have been
identified. For example, the carbonate system of natural waters
(pH, hardness, alkalinity, and carbon dioxide relationships) has
been the most studied and quantified with respect to effects on
heavy -metal biological availability and/or toxicity in
freshwater. The literature indicates that in natural systems
organic solutes, inorganic and organic colloids, salinity, and
suspended particles also play an important but less quantifiable
role in the biological availability and/or toxicity of heavy
metals to aquatic 1ife. This procedure provides a means of
obtaining a site-specific Final Chronic Value for a chemical
when the acute-chronic ratios in the national criteria document
are thought to be inapplicable to site-specific situations.
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e Conditions

- There is no reason to suspect that the resident species
sensitivity is different from those species in the national
data set, )

- The toxic response seen in the tests used in the
development of the national water quality criterion would
be essentially the same if laboratory test water required
in this procedure had been used instead,

- Differences in the toxicity values of a specific chemical
determined in laboratory water and site water may be
attributed to chemical (e.g., complexing ligands) and/or
physical (e.g., adsorption) factors that alter the -
biological availability and/or toxicity of the chemical.

- Selected indicator species directly integrate differences
in the biologfcal availability gnd/or toxicity of a
chemical. They provide a direct measure of the capacity of
a site water to increase or decrease toxicity values
relative to values obtained in laboratory water,

- National Final Acute-Chronic Ratios for certain chemicals
can be used to establish site-specific Final Chronic
Values.

- A site-specific acute-chronic ratio, obtained in site water
testing, reflects the integrated effects of the physical
and/or chemical characteristics of water on toxicity
values,

1
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- The water effect ratio concept used in this procedure for
modifying national Final Acute Values to site-specific
situations is also applicable to modifying national Final
Chronic Values to site-specific situations.

° Details of Procedure

- Test at least two indicator species, a fish and an
invertebrate, using laboratory dilution water and site
dflution water according to acute toxicity test procedures
recommended in Appendix A, Test organisms must be drawn
from the same population and be tested at the same time and
most importantly, except for the water source, be tested
under identical conditions (i.e., temperature, 1ighting,
etc.). The concentration of the chemical in the acute
toxicity tests must be measured and be within the
solubility l1imits of the chemical. Therefore, species
selected for testing should be among the more sensitive to
the chemical of fnterest.
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- Compare the laboratory and site water LC50 values for each
indicator species to determine if they are significantly
different (P<0.05) (see statistical procedure in Appendix
B). If the TC50 values are not different, then the
national maximum concentration is the site-specific maximum
concentration. If the LC50 values are different, calculate
the water effect ratio for each species according to the
following equation:

Water Effect Ratio = Site Water LC50 value
Laboratory Water LC50 Value

Determine if the two ratios are statistically different
(P 0.05) (see Appendix B).

If the two ratios are not statistically different calculate
the geometric mean of the water effect ratios. The
site-specific maximum concentration can be calculated by
using this geometric mean water effect ratio in the
following equation: site- specific maximum concentration =
water effect ratio x the national maximum concentration (or
x the national maximum concentration adjusted to a water
characteristic of the laboratory water when appropriate),

If the two ratios are different, additional tests may have
to be conducted to confim or refute the data. In such
cases professional judgment is appropriate in determining
1f some or none of the ratio data can be used to modify the
national maximum concentration,

The site-specific maximum concentration is multiplied by
the 2 to obtain the site-specific Final Acute Value which
s used to calculate the site-specific Final Chronic
Value.

- If the national Final Acute-Chronic Ratio for the chemical
of interest was used to establish a national Final Chronic
Value, the site-specific Final Chronic Value may be
calculated using the acute-chronic ratio in the following
equation:

Sfte.Specific Chronic Value =

- Site-Specific Acute Value
rinal Acute/Chronic Ratio

- If the national Final Acute-Chronic Ratio was not used to
establish a national Final Chronic Value, the national
Final Chronic Value may be used as the site-specific Final
Chronic Value, or it may be measured by performing 2 acute
and 2 chronic tests, (Appendix A) using site water. Test
at Teast one fish and one invertebrate species, and conduct
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using site water of similar quality. These data are used
to calculate an acute-chronic ratio for each species, If
these ratios are within a factor of 10, the geometric mean
of the 2 acute-chronic ratios (the site-specific Final
Acute-Chronic Ratio) is used to calculate the site-specific
Final Chronic Value using the following equation:

Site-Specific Final Chronic Value =
Site-Specific Final Acute Value
Site-Specific Final Acute-Chronic Ratio

After an acute-chronic ratio is determined for one species
and if that ratio is within the range of the values used to
establish the national acute-chronic ratio, it is
recommended that the site-specific ratio be used in
recalculating the national ratio. This recalculated ratio
would then be used as the site-specific Final Acute-Chronic
Ratio in the above equation.

A site-specific Final Chronic Value can be obtained by
testing indicator species for chronic toxicity. Test at
Teast two indicator species, a fish and an invertebrate,
using laboratory dilution water and site dilution water
according to chronic toxicity test procedures recommended
in Appendix A, For each species, use organisms from the
same population, conduct tests at the same time and most
importantly (except for the water source) under similar
conditions (e.g., temperature, lighting). The
concentration of the chemical in the toxicity tests must be
within the solubility limits of the chemical. To avoid
solubility problems, species selected for testing should be
among the most sensitive to the chemical of interest
(screening tests may be necessary).

Compare the Taboratory and site water chronic values for
each of the indicator species to determine if they are
significantly different (1imits of chronic values do not
overlap).

If for a species the chronic values are not different, the
water effect ratio = 1.,0.

If the chronic values are different, calculate the water
effect ratio for each species according to the following
equation:

Chronic Water Effect Ratio =
Chronic Value in Site Water
Chronic Value in Laboratory Water

Calculate the geometric mean of the water effect ratios for
the species -tested.
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If tné mean water effect ratio is not &ifferent from 1.0,
the national Final Chronic Value is the site-specific Final
Chronic value.

If the water effect ratio is different from 1.0, the site-
specific Final Chronic Value can be calculated by using the
following equation: site-specific Final Chronic Value =
Chronic Water Effect Ratio x the national Final Chronic
value (or the national Final Chronic Value adjusted to a
quality characteristic of the laboratory water when
appropriate).

The site-specific Final Chroni¢ Value is used in the
determination of the site-specific 30-day average
concentration. The lower of the site-specific Final
Chronic Value and the recalculated site-specific Final
Residue Value (as described in the Recalculation Procedure)
becomes the site-specific 30-day average concentration
unless plant or other data (including data obtained from
the site-specific tests) indicates a lower value is
appropriate. If a problem is identified, judgment should
be used in establishing the site-specific criterion.

° Limitations

- If filter feeding organisms are determined to be among the
most sensitive to the chemical of interest from the
national criteria document and/or other sources, and
members of the same group are important components of the
site food web, a member of that group, preferably a
resident species, should be tested in order to discern
differences in the biological availability and/or toxicity
of the chemical of interest due to ingested particulates.

- Site water for testing purposes should be obtained under
typical conditions and can be obtained at any time of the
day or season. Stormm or flood impacted water is
unacceptable as test water in the acute tests used to
calculate water effect ratios and acute-chronic ratios but
1s acceptable test water for short periods of time in
long-term chronic tests used to calculate these ratios.
There are some special cases when storm impacted water is
acceptable 1n acute toxicity testing for use in criteria
development. For example, an effluent discharge may be
allowed only during high water periods, or a non-point
source of a chemical pesticide may be of most concern
during storm-related runoff events.

- Site water must not be influenced by effluents containing
the chemical of interest or effluents that may impact the
material's biological availability and/or toxicity. The
site water should be used as soon as possible after
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collection in order to avoid significant water quality
changes, If diurnal water quality cycles (e.q., carbonate
systems, salinity, dissolved oxygen) are known to markedly
affect a chemical's toxicity, use of on-site flow-through
testing is suggested; otherwise transport of water to
off-site locations is acceptable. During transport and
storage, great care should be taken to maintain the
ortginal quality of the water; however, certain conditions
of the water may change and the degree of these changes
should be measured and reported.

Seasonal site-specific criteria can be derived if
monitoring data are available to delineate seasonal periods
corresponding to significant differences in water
characteristics (e.g., carbonate systems, salinity,
turbidity),

The frequency of testing {e.g. the need for seasonal
testing) will be related to the variability of the physical
and chemical characteristics of site water as it is
expected to affect the biological availability and/or
toxicity of the material of interest. As the variability
increases, the frequency of testing will increase.

With the exception that storm or flood impacted water may
be used in chronic toxicity tests, the limitations on the
use of indicator species to derive a site-specific Final
Chronic Value are the same as those for site-specific
modifications of a national Final Acute Value,
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Resident Species Procedure

° pefinition

Derivation of the site.specific maximum concentration and site-
specific 30-day average concentration would be accomplished
after the complete acute toxicity minimum data set requirements
have been met by conducting tests with resident species in site
water, Chronic tests may also be necessary,

® Rationale
This procedure is designed to compensate concurrently for any
real differences between the sensitivity range of species
represented in the national data set and for site water which
may markedly affect the biological availability and/or toxicity
of the material of interest,

® Conditions

Develop the complete acute toxicity minimum data set using site
water and resident species.

® Details of Procedure

- Complete the acute toxicity minimum data set test
requirements by testing resident species in site water and
derive a site-specific Final Acute Value.

- The guidance for site water testing has been discussed in
the indicator species procedure.

- Certain families of organisms have been specified in the
National Guidelines acute toxicity minimum data set (e.qg..
Salmonidae in fresh water and Penaeidae or Mysidae in salt
water); 1f this or any other reguirement cannot be met
because the family or other group {e.g., insect or benthic
crustacean) in fresh water is not represented by resident
species, select a substitute(s) from a senstive family
represented by one or more resident species and meet the 8
family minimum data set requirement. If all the families
at the site have been tested and the minimum data set
requirements have not been met, use the most sensitive
-resident family mean acute value as the site-specific Final
Acute Value,

- To derive the'site-specific maximum concentration divide
the site-specific Final Acute Value by two.

- The site-specific Final Chronic Value can be obtained as
described in the indicator species procedure. An exception
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ijs that a chronic water effect ratio should not be used to
calculate a Final Chronic Value.

The lower of the site-specific Final Chronic Value and the
recalculated site-specific Final Residue Value {as
described in the Recalculation Procedure) becomes the
site-specific 30-day average concentration unless plant or
other data (including data obtained from the site-specific
tests) indicates a lower value is appropriate. If a
problem is identified, judgment should be used in
establishing the site-spec¢ific criterion,

° {imitations

- The frequency of testing (e.g., the need for seasonal
testing) will be related to the variability of the physical
and chemical characteristics of site water as it is
expected to affect the biological availability and/or
toxicity of the material of interest. As the variability
increases, the frequency of testing will increase,

Many of the limitations discussed for the Recalculation and

Indicator Species procedures would also apply to this
procedure,

4.19
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Heavy Metal Speciation

The national criteria for metals are established primarily using
laboratory data in which reported effect concentrations have been
analyzed primarily as total, total recoverable, or acid extractable
metal concentrations. Metals exist in a variety of chemical forms in
water, Toxicological data have demonstrated that some forms are much
more toxic than others. Most of the toxicity appears to reside in the
soluble fraction and, potentially, in the easily labile, nonsoluble
fraction, The national criteria values may be unnecessarily stringent
if applied to total metal measurements in waters where total metal
concentrations include a preponderance of metal forms which are highly
insoluble or strongly complexed. Derivation of criteria based on metal
forms is not possible at this time because adequate laboratory or field
data bases do not exist in which metal toxicity is partitioned among
the various metal forms. Analysis of total and soluble metal
concentrations when soluble metal is added to site water may indicate
that the metal is rapidly converted to insoTuble forms or to other
forms with presumed low biological availability. Under these
circumstances, derivation of a site-specific criterion based on
site-water effect in either the indicator or resident species
procedures will probably result in less stringent criteria values.

Use of the indicator species or resident species procedures is
encouraged for derivation of site-specific criteria for those metals
whose biological availability and/or toxicity is significantly affected
by variation in physical and/or chemical characteristics of water.
Measurement of both total recoverable and soluble metal concentrations
during toxicity testing is recommended.

Plant and Other Data

In the published criteria documents, no national criterion is
hased on plant data or "Other Data" (e.g., flavor impairment,
behavioral, etc.). For some chemicals, observed effects on plants
occurred at concentrations near the criterion. The Site-Specific
Guidelines procedures do not contain techniques for handling such data,
but if a less stringent site-specific criterion is derived, those data
may need to be considered.
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Florida’s Method for Assessing Metals
Contamination in Estuarine Sediments

Among the toxicants found in sediments, heavy metais {e.g., lead,
cadmium, mercury, nigksl) have been a continuing concern. These
coffaminants are frequently found in nonpoint source runoff, and ele:
vated metals concentrations often signal the presence of other types
of pollution. Metals are, however, a natural component of the coastal
environment and, in small amounts, are necessary to the existence
of marine and estuarine organisms. The EPA is currently working to
ey [ develop sediment metal criteria that address the issue of bioavail-

ability of sedimeant-bound metals to aquatic life. This is an important

and compiex issue because high concentrations of metals in sedi-
k ment in and of themselves are not necessarily toxic-the metals may
be tightly bound to sediment particles and/or organic matter there-
by reducing their availability to be metabolized by aguatic organisms.
Conversely, seemingly low concentrations of metals in some sedi-
ment types may be toxic to various aquatic organisms because the
metals are more available for metabolism.

—
Florida's Department of Environmental Regulation (DER) has devel
oped a method to identify sediments with elevated metals contami-
nation using data on metals concentrations in sediments from
unimpacted areas. The method does not identify sediments that are
| toxic (i.e., where benthic communities are impacted), but it permits
targeting of areas of elevated metals concentrations for further chem-
ical, toxicological, or biological assessments. This State's approach,
which is based on natural refationships betwean metals in uncomtami-
nated sediments, may be useful in other regicns of the country whera
there is a need to investigate trends, manage cleanup efforts, or
develop permits for dredging and disposat of sediments.

THEORETICAL BASIS FOR THE FLORIDA APPROACH

The background or “natural” concentration of metals in sediment can
vary widely among marine waters, with concentrations generally
being a function of watershed mineralogy, sediment grain size,
organic content of the sediment, and the amount contributed by
human activities. Such variability makes it difficult to define numer-
ical criteria for sediment or compare sediment metals concentrations
from different areas.

Florida's approach to interpreting sediment data is based on patur-

al ing refationships between the sediment concentrations of

various metals, ffically, geochemists have found that several
' abundant crustal elements occur in a relatively constant relationship
with heavy metals, which allows researchers to “normalize” or refer-
ence varicus metals o a single conservative element. This method
offers the additional advantage of requiring data only on sediment
metal concentration; other methods (sediment taxicity lesting, parti-
- § tioning, and benthic community structure) require data on numerous
parameters.

Florida DER chose inurp as the reference element because (1)
it is highly refractory (i.e., T does not degrade or after in form in the
environment heavy metal/aluminum ratios are relatively constant
inunimpact uaries; angT¥aluminum concentrations generally
are not influenced by humart Activities.

-

sl

DEVELOPING REFERENCE DATA

To set up their analyses, the DER sampled reference stations to docu-

ment metals concentrations at 103 “unimpacted” (i.e., clean water)
emmp———

sites throughout the State of Flgrida, Duplicate samples were col-
lected from the upper 5 cm of sediment for up to nine metals: alum-
inum, arsenic, cadmiamehTOTTIOm, copper, lead, mercury, nickel,
and zinc. A total 6T 785 data poifits were obtained (all nine metatsWere
not me&Sured at each site).

Of the nine metals, mercury presented unique problems because
{1) it is more volatile than the other metals; (2) natural background
concentrations of mercury were near the analytical detection limit,
where higher measurement error can be expected; and (3) an inverse
mercury/aluminum ratio was observed. As a result, mercury was
excluded from further analysis,

For the remaining eight metals, several steps ware taken before
statistical analyses were aftempted. To satisfy the requirernent that
data exhibit a normal (i.e., bell-shaped) distribution, analyses were
carried out using the qu,nr_izg_n_'\_s of the raw data. in addition, proba-
bility plots were used to assist with decisions to discard some outlier
values. This step was necessary to minimize the possibility of includ-
ing data from sites with some enrichment and to satisfy statistical
assumptions; a lotai of 18 out of the 785 data points were discarded.
Finaily, metal vs. aluminum regressions were complsted, and QS%J
prediction limits were calculated.

Regression is a standard statistical method of fitting a line to data that
describe the relationship between two variables; in this case, the
dependent variable is the concentration of one of seven heavy metals,
and the independent variable is the concentration of aluminum. The
95% prediction limit defines a range where the concentration of a

conditions. ple of the lead/aluminum relationship is shown
in Figure 1. Similar plots showing a statistically significant relation-
ship across the range of observed aluminum concentrations
(47 to 79,000 ppm) were observed for all seven metals.

10! LEAD/ALUMINUM
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Figure 1. Lead/aluminum regression line (a) and 95% prediction
limits (b). Dashed line indicates extrapolation beyond
data range.



/the predicted natural ranges at almost a

|07k

UTILITY OF THE METHOD '
Florida DER has found the metal vs. aluminum plots to be useful in
a number of ways. A key use is simply to flag stations vmmtat

rations, An ob-
servation outside of {he 95% prediction range should trigger closer
investigation of possible pollutant sources. In addition, the method
provides the ability to track trends in metal/aluminum ratios and has
been used to determine where additional monitaring may be needed.
For example, w contamination is suspected, the State
may perform sediment bicassays. Sediment bicassays involve expos-
ing an organism to metal-contaminated sediments and measuring
the effects of exposure on a biological endpoint (e.9., mortality, growth,
or reproductive effects).

Experience gained in the studies of unimpacted coastal sites has
enabled the DER to improve their sampling, laboratory, and interpre-
tive activities. Key findings include the following:

» Duplicate or triplicate samples are crucial to reducing sampling
variability.
» Total digestion of sediment samples in the laboratory is neces-

sary to ensure release of metals that are tightly bound with the
crystalline structure of sediment minerals.

THE BISCAYNE BAY STUDY

One appiication of the reference metal approach has been to assess
toxicant levels in the Miami River-Biscayne Bay area of Miami. The
river is a major tributary to the bay, is lined with ship berthing areas,
and receives urban stormwater runoff from Miami, Sediment sam-
ples were taken at 11 stations in the river and bay (see Figure 2), and
resuits were plotted over the regression lines and confidence inter-
vais obtained from unimpacted areas. Of the seven heavy metals,
arsanic and nickel fell within the expected natural ranges; chromium,
copper, and lead concentrations were both within and above the
predicted natural range, with most stations near the mouth of the river
having the highest concentrations,; and cggdimjum and Zing exceeded
the stations sampled.

FLORIDA

® Sedirmant Monitoring
Stations

[y —

Nautical Miles

Figure 2. Sediment monitoring stations in the Miami River-
Biscayne Bay area.

Figure 3 shows the sediment concentrations of lead at the 11 stations
superimposed over the lines indicating the expected metals concen-
trations based on statewide sampting of unimpacted areas. The num-
bered data points indicate stations, with 1 reprasenting the most
upstrearn station and 11 representing the most downstream station.
The increasing degree of enrichment with increasing aluminum con-
centrations is thought to be due to grain size effects. Fine-grain sedi-
ments (typical of the Miami River) more readily adsorb contaminant

PN

metals and generally i..ve higher aluminum values. Similar conclu-
sions could not have been reached using water column data aione.
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Figure 3. Lead concentrations in sediment from Miami River
and Biscayne Bay. Regression line and 95% range
from clean water sites are also shown.

The conclusion that the Miami River was contributing toxics to the
sediments of the river and bay and that expansion in the area of con-
tamination is likely in the absence of remediation has resulted inan -
increased commitment to reduce pollutant inputs to the system.

Similar studies have been completed successfully in other estuaries
in Flotida, including the Tampa Bay and Pensacola Bay systems. The
approach has been found to be especially valuable in surveys of large
systems, where it can be used to identify potential sources of poliu-
tion and assist in decisions regarding more intensive monitoring
efforts. In addition to the quality of information obtained from the refer-
ence metal approach, the State has been pleased with the method's
simplicity, cost-effectiveness, and the resulting improved consistency
in regulatory decisions and reduction of reguiatory delays.

Material for this report was furnished by Dr. Steven J. Schropp and
Fred D. Calder, Fiorida Department of Environmental Regulation,
Coastal Zone Management Section, Florida Department of Environ-

ental Regulation, 2600 Blair Stone Road, Tallahassee, FL 32301

This report is produced by EPA to highlight monitoring and wasteload
aflocation activities. Contributions of information for similar reports are
invited. Please contact EPA, AWPD, Monitoring Branch (WH-553), 401
M Street, SW, Washington, DC 20460 (202) 382-7013.
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AMERICAN SAMOA GOVERNMENT
PAGO PAGO, AMERICAN SAMOA 96799 In reply refer ta:

OFFICE OF THE GOVERNOR
ENVIRONMENTAL PROTECTION AGENCY
Serial: 362

August 21, 1991

Norman L. Lovelace, Chief

Office of Pacific Island &

Native American Programs

U.S. Environmental Protection Agency
75 Hawthorne Street

San Francisco, CA 94105

Dear Norm:

I received your letter dated August 01, 1991, concerning the risk
assessment from data in the Pago Pago Harbor Toxicity Study. This
information will assist American Samoa in determining an appropriate
course of action. Officials from the Department of Marine and Wildlife
Resources and the American Samoa Coastal Management Program will be
meeting after we receive the final report fram ABCOS to evaluate the study
findings and to provide recommendations to policy makers on the actions to
be taken.

The recommended course of action will likely include:

1. Additional targeted study to verify the findings and provide
statistically reliable results

2. Issuance of a fish consumption advisory and a carefully planned public
education program.

3. Request to the Centers for Disease Control to conduct a well designed
study related to the risk assessment calculations.

4. Investigate possible sources of the toxic compounds and eliminate or
remediate them as possible.

I would appreciate any comments you or your staff have on this recommended
course of action. The assistance of your office and Arnold Den in the
risk assessment calculation has been invaluable. You may contact Sheila
Wiegman of my staff for any questions.

Sincerely,

! Vo

Pati Faiai, Director
American Samoa Environmental
Protection Agency

cc: Environmental Coordinator
Enforcement Branch



AMERICAN SAMOA GOVERNMENT
PAGO PAGO, AMERICAN SAMOA 96799 In reply refer to:

OFFICE OF THE GOVERNOR
ENVIRONMENTAL PROTECTION AGENCY
Serial:354

August 16, 1991

Norman L. Lovelace, Chief

Office of Pacific Island & Native American
Programs

U.S. Environmental Protection Agency

75 Hawthorne Street

San Francisco, California 94105

Dear Norm:

I received your letter dated August 1, 1991, concerning the risk assessment from data in the Pago
Pago Harbor Toxicity Study. This information will assist American Samoa in determining an
appropriate course of action. Officials from the Department of Marine and Wildlife Resources
and the American Samoa Coastal Management Program will be meeting after we receive the final
report from AECOS to evaluate the study findings and to provide recommendations to policy
makers on the actions to be taken.

The recommended course of action will likely include:

1. Additional targeted study to verify the findings and provide statistically reliable results.

2 Issuance of a fish consumption advisory and a carefully planned public education
program.

3. Request to the Centers for Disease Control to conduct a well designed study related to
the risk assessment calculations.

4. Investigate possible sources of the toxic compounds and eliminate or remediate them as

possible.



Norman L. Lovelace
Page -2-

I would appreciate any comments you or your staff have on this recommended course of action.
The assistance of your office and Arnold Den in the risk assessment calculation has been
invaluable. You may contact Sheila Wiegman of my staff for any questions.

Sincerely,

Pati Faiai, %Sirector

American Samoa Environmental
Protection Agency

cc: Environmental Coordinator
Enforcement Branch
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heffects of |

local

A toxicity study conducted
in 1990 found that people who
consume fish caught in the in-

lead contamination alone is
considered, coricentration may
reach levels that would cause
70 t0 80% of the childrén who
regularly ate 3-4 fish .mgals}
per week to suffer a’perrita-.
nent reduction ‘in intelli-’
gence,” the study’s final report
noted. . . ’

1

Itwenton to say that there is -
also a potential of increased
cancer risk. “Consuming fish
from the inner harbor at-a rate of
3-4 meals per week over a life
‘time would significantly in-
creases the risk of cancer due to
arsenic  contamination,” the
study found. 5
The toxicity study was
jointly orchestrated by the
.American Samoa Environren-
tal Protection ~ Agency
(ASEPA) the Department of
Marine and Wildlife Resources
(DMWR) and the American
Samoa Coastal Management
Program (ASCMP). its prior-
ities were to determine if fish |
-in_the innér-Pago harbor (de-
fined as the.portion of the inner
bay area between the village of
Pago Pago and the harbor area
from Leloaloa to the Rainmak- :
er Hotel) pose a health threat to
humans as a-result of contam- |
ination of thé'sea environment, |
“It's a concern that needsto
be addressed and resolved,”
said ASEPA’s Environmental
Coordinator Sheila Weigman.
. ..The study examinedithe tox-
fcity of seawater, sedimentsand |
fish.in the inner harbor. Sam-
pling was conducted at six sites |
within the inner harbor-in April
and October 1990, .=
- . The 1990 study found that
the “fish caught in the inner

£ Toalse reETivasy ‘hé"dl'tl'i’i‘?;f*p‘r"o“ﬁ_'-""
ner Pago Harbor might suffer / -lems.” The fish tested were
from numerous diseases such !

brain damage and cancer, “If -

i por”t:ion of Pago Pago Harbor-

are"not safe to eat and may

mullet (ahae), jacks (lupo),
surgeon fish (pelagi) mojarras
(matu), and snapper (tamala).
Although only five fish species
were tested, the study found
that all “fish species including

1sh diet underway

types of pollution which plague
Pago harbor,

The “first comes from the
canneries which have pumped -
nutrients that have caused “per-
petual algae bloom and too
much sediment collection.” To

- ‘miriimize this, problem in the in-
ner harbor, the canneries re-
cently installed a multi-million

shell fish and any other
‘seafood product” also pose
, high risks of being poisonous.
Tests showed that the fish
containgd toxic metals and pes-
ticides hiarmful to humans.
In explaining how the fish
.became poisonous, the report

cals, whether from oil spills or
old paint chips and car batteries
- thrown into the harbor, eventu-
ally end up in the sediments at |
,.the bottom of the harbor. ., |
. “Some fish species feed di-
' rcf:_t:f_[y‘.%?' the'bottom of the bot-

stated that most toxic chemi- |-

dolldr pipeline to carry the high

nutrient waste out of the inner

harbor. - ;
" - Craig noted that the more '
serious pollution is the-dumping-
of pesticides, oil and metals. He
said that some of the contami-
nants come from jsland streams
leading into the harbor that car-
Ty trash. For example: aerosols,
paint chips, oils, roof tin and
rtusted bolts and car parts.

In response to a recommen-
dation in the study that ASG is-
sue a health advisory and stage
a2 -public awareness program

- tom’or &af invertebrates that-live
in the bottom and in doing so
the fish also eat the toxic sub-
stances.: Other fish species eat
these. contaminated fish, and
then they too become contami-
nated,” attested the report. l
The study rioted that the ;
' “harbor sediments (and fish) ’
were moderately to heavily con-
taminated with heavy metals.

about the risks involved in eat- |
ing fish caught in the harbor, the
government took a series of
steps. ' '

"+ An advisory was issued by

#Director of Health Dr. Iotamo
"Saleapaga, but fishing and sales
of fish caught in' the ‘harbor
were not initially bannéd, Lat-
er, they were, although- there
has been ineffective. enforce~ ]}

(arsenic,, chromium, copper, ment of the edicts, -
: ‘ : 5 : s e oA e e t
nickel and zine). B S5 Assure: that:fish- Species. |

The toxic pollutants cited by i

Ao

‘the study were most likely pre-

sent due to the accumulation of | b

contaminants from industrial
and military uses aver the past
‘century, according to the report,

DMWR Chief Biologist Dr. of

Peter Craig told Samoa News
this week that there are are two

M5, ASEPA” aild "TDMWR' 1"

und outside'of thePago Har- !
or are free from ¢contamina-

1

“eollecting sediments, and’ fish-
“'species from 14 selected areas
around the tefritory for testing.
“We are trying to determine
‘whether the fish.outside-of the
‘harbor are’safe ‘to’ €at,”? said -
. ASEPA’s Wiegman.
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¥ Guilty plea in
Tatuna rape case

Maosi Fualaau, the Tafuna
Correctional Facility inmate/es-
capee who was charged with
seven felony counts of bur-
glary, rape, kidnapping and
robbery in relation to an inci-
dent in Tafuna on February 16,
pled guilty Monday moming to
one count of rape and one
count of kidnapping.

As part of a plea bargain
agreement reached by defense
aftorney Asaua Fuimaono and
Assistant Attorney General
Donald Sheehan, the govern-
ment agreed to dismiss the re-
maining charges of rape,
burglary, robbery, assault and
escape from confinement.

He will be sentenced by the
High Court on July 15. The
rape charge carries a prison

& -~ term of: 510 15 ) years,while the . -

a hdﬁap;im@*éhargewcam
prison term of 10 to 30 years. -
Fualaau was to stand trial to-

day for the rape of a female

-of this year.

Tafuna resident on February 16
The crime took
place dfter Fualaauescaped from
the Tafuna Correctional Facility
where he was serving a seven
year sentence for the rape-of an-
other Tafuna housing resident in
June of 1989. Tn the February in-
cident, Fualaau broke into the
home of the victim and threat-

_ened her life while subjecting her

to sexual acts, against her will.

Officers at the Tafuna Cor-
rectional Facility said that they
discovered . Fualaau had es-
taped from his cell around 1:00
am and had aiready launched a
search for the escaped prisoner
at the time that the crime was
taking place.

Fualaau was recaptured
around 7 a.m. the foliowing
moinmg A

sparked an outcry from Tafuna
residents about lax security at
the prison (see story below).
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sinteriorto | |
pay half the x
cost of local
health study
on toxic fish

Half of the cost of the re-
cently publicized study of the’
health impacts of eatirig local-
ly-caught fish will be met by the
Department of Interior, it was
announced yesterday.

. Assistant Secretary for.Ter-
ritorial and International Affairs
Stella Guerra approved $46,500
in technical assistance funding
that will provide matching 3
funds to the Government of i
American Samoa to conduct a 3
toxicity study of potential pol-
lutants found in local fish and
sediment samples.

“This project is an important
part of our long-range ‘goal of
protecting the public health and
environment of the insular ar-
eas,” Assistant Secretary Guer-
ra said. “Govermor Coleman has
stressed the importance of mon-
itoring aquatic resources for
safe consumption.” -

In 1991, the American
Samoa Government (ASG),
with assistance from the U.S.
Environmental Protection
Agency, completed a pilot
study of toxins in the fish and
sediments of Pago Pago Harbor.
Results showed the inner harbor
was badly contaminated and the
fish were not safe to eat.

The foliow-up study wili de-
termine the amounts of heavy
metal and chemical contami-

" nants in the inner harbor and at
14 additional sites, as well as a
health assessment of the people
living near the harbor.

. I
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Three representatives from
the federal Agency for Toxic
Substances and Disease Reg-
istry have arrived to conduct
tests on 200 residents of the Pa-
go Pago Harbor and the island
of Tau. . -

The purpose of the study is
to determine if the exposure of
local residents who eat fish
caught in Pago Harbor causes
“higher levels of disease,

The study.is a follow-up to
a research paper published last
year which showed alarmingly
high levels of toxins in the fish
of Pago Harbor, as well as the’
muck lying at the bottom of the
harbor,

The study team is led by
Principal Investigator Dr.
James Walker, His team, which
also of Lynn Berlad and Kelli
Davis, will be joined in the fu-
ture by two scientists who will
“help in conducting the-research.

A conference held yester-
day provided government offi-
cials involved in the toxicity
_ issue and the media with details

on the study to be conducted by -

Dr. Walker and his associates,

At the conference, Walker
stated, “The purpose ‘of our
study is to look for and sée how
high the metal content (Mer-
cury, Lead, Nickel, Chromium,
Arsenic, and Gadmiumy) is in
the bodies of local residents.

The study of Ta’u residents wﬂl
give us a population of local

residenis who have not been!

Harbor getting underway

exposed to Pago Harbor fish to
which we can compare the tox-

icity level of Pago Harbor res-.

idents. Once we know this,

Public Health' Director Edgar
--Reid and the Director of the

Health Dr. Jotamo Saleapaga

can use this information fo-

make mo_yes in controlling the
contamination” and. hm:tmg
exposure to disease.

Governor Peter Tali Cole-
man asked Walker if the study
will provide cures for some
people that have high levels of

_dangerous metals in their

system.

Walker replied, “The study
will not provide cures but will
provide statistical information
that will help Health and Envi-
ronmental officials decide an
what types of measures to
take.” .

He also added that the study
will not be able to answer ques-

‘tions regarding the source of

the contammatlon .

Samoa news askcd Walker
what types of abnormalities
thight Samoans face as a resuit
of high metal content in their
bodies? '

Walker replxed “There can )

be disorders of liver, kidney,
immune system and blood sys-

tem which can lead to

leikemia.” Earlier reports indi-
_cated that loss of intel]igcnce
amongst children was also a
possible risk.

He then went on to add

A aﬁ ’jz?g ?’..

“The project will try to find out

the health effects of low long

term exposure. That informa-
tion will be useful in predicting
health factors Samoa’s youth
can expect in the future if noth-
ing is done.

“As far as I'm_concerned

. this is 2 most :mportant study'in,

that the Federal Food and Drug

* Administration has no agency .

to inspect fish distribution in

the United States. This study

will make aware to sports fish-
ermen and consumers the con-
tamination of fish (if any),” said
Watker,

The group has randomiy se-
lected 200 househaolds (100 in

‘each area), and one member per

household will be asked to par-
ticipate in the study, which
should get underway Monday.

The study group, accompa-
nied by local Public Health
nurses, will take blood "and
urine samples and then ask spe-
cific questions, such as: How

much fish'do you eat a' day and

what kmd'?
‘Thé. blood and unne sam-
ples will also’indicate health

djsordérs of participants that -
may not be associated with the’
. study objective. -

The results of the tests wall
ndt be available immediately,
but should be completed by the
end of the year. - Participants

who are tested and found .to |

have a high health risk will be
notified immediately.

Tjune 17, 199
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Is the fish safe to eat or not?

CDC to ‘conduct Survey‘f{

That question, which has taken
on new urgency since an alarm-
ing environmental report was
issued six months ago, will be
‘more easily settled when a
medical survey of local resi-
dents is completed. Such a sur-
vey would show whether
people who eat a lot of fish
from the Pago Harbor have

high levels of poison in their

system.

A medical expert in toxic |

(poisonous) diseases was on-is- |

land last week to work with the

local Health Department to de- d

sign and implement just such a
survey.

Dr James Walker of the
Center for Disease Control in
Atlanta, Georgia is designing a
survey which will involve 200
to 500 American Samoan resi-
dents. )

The survey will supplement
the well-known environmental
survey that investigated Harbor
fish for toxicity. That study’s
conclusions were released last
year.

“In our report, we found
high levels of arsenic, chromi-
um and lead in the inner harbor
area,” Sheila Weigman, Envi-
ronmental Co-ordinator for the
American Samoa Environmen-
tal Protection Agency, told the
Samoa News last week.

“With the levels that we
found in fish in the inner Pago
Pago harbor, we estimate that
70% of children under the age
of 7 who ate such fish 4 times
a week could have suffered
mental retardation as a result.
People are also at risk of getting
cancer from the levels of ar-

senic in the inner harbor fish.”
“In view of the recent evi-
dence from the ASEPA it is im-

portant for every Samoan to
know how much exposure they
and their families may have had
to these toxins and what is the
possible risk to their health,”
Walker told the News last
week.

The survey will begin in 3
to 4 weeks when Walker re-
turns. The Department of
Health and various health cen-
ters around the island have un-
dertaken to support the survey.
Dr Reid, director of the ASG
Public Health Division, is at
present assisting Walker in de-
vising a questionnaire which
will relate directly to the local
populace.

Volunteers of all ages from
villages throughout American
Samoa will be invited to partic-
ipate in the survey. “A selec-
tion of people will be drawn
from several distinct locations,
for example some villages in
close proximity to the inner
harbor, others from further

away, so that we can draw a
comparative analysis of levels
of exposure to toxins in differ-

ent parts of the island.” ex-
plained Walker.

Volunteers will be selected
on the basis of the local avail-
ability of their medical records
and their length of residency in
the country. People who have
lived here for less than ©

.| months to a year will be ex-

cluded. Also any person suf-
fering from a  severe
debilitating illness will be pro-
hibited from taking part. Each
volunteer will be given a 45
minute appointment and re-

{ quired to fill out a questionnaire

and to provide samples of
blood, urine and hair.

“The questionnaire is de- -
signed to ascertain sources of
exposure to toxins. It will in-
clude a list of questions to cov-
er a very detailed history of
dietary, occupational and
household exposures, ™ ex-
plained Walker. Walker pre-
dicts that the survey will take
30 to 90 days to implement,
depending on public support.

The specimens taken for
each person will be analyzed in
a CDC laboratory in Florida
and then Walker will make a fi-
nal statistical analysis of all the
data collected. “The eventual
report will most certainly be

_made available to the American

Samoan people,” promised
Walker.

Dr Walker has conducted
similar assessments of levels of
toxicity in various groups of
people who consume large
quantities of fish, including the
Chippewa Indians in Northern
Minnesota and the Native
Americans found in the Ever-
glades of Florida. In both cas-

es the fish were contaminated
with mercury.
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we have to know how to take care of our
pecpls, our land and our water.”

More than 100 government leaders,
tour directors, bankers and business
people, and academic leaders' attended
the conference, titled “Beological
Tourism and Small Business {n the
Paclfic,” Discussions examined the im-

act of ecotourism on island economies,
Eow o evaluate potential ecolourism
gites and the importance of training so
islanders are able to run thelr gwn busi-
Nnessas.

The conference was presented by the
Pacific Business Center of the University
of Hawail in association with the U.§,
Commerce Department’s Economic
Development Administration and the
Pohnpel State government.

Page Pago Harbor

Pollution Blamed on Navy

The pollutlon of American Samoa’s
Pago Paga Harbor, which has made frs
fishinedible, is being blamed on the U.s,
Navy,

Health authorities say both fish and
shellflsh ara contlaminated by high leveis
of lead, arsenic, chromium, zine and
nickel, American naval and whaling sta-
tions wers established ac Pago Pago last
century and local historian Tuaglo
Lemoe said there have been many ngvy
oil and ammunition spills over the years.

For example, be said In 1949 ths fully
loaded oiler USS Chehalis sank in the
harbor, and other accidents have og.

curred during replenishing of U.S. war~ |

ships and supply vessels, -~
Local media are questonin why
public warmnings about the contamination

had notcome earlier. People, panticularly
children, are at rigk from short-tesm
poisoning, mental retardation and long-
term development of serious diseases,

Meanwhile, American Samoa Con-
gressman Eni FH, Faleornaveega has
ssked the U.S, Enviranmental Protection
Agency for assistance in determining the
best method for improving the quality of
the water ig the harbor and (ha cost 1o
clean icup,

Xecaglonal Papers”
Degan circulating early last year with an
analysla tiled “Chunk’s Vielence: Then
and Now,” by Innocente I, Onefsom.
Subsequent papers have covered child
abuse, use of marijuanain the iglards and
the breakdown of the Microngsian tradi-
tiona! family. The seriss {5 titlad The
Microngsian Counselor and is sponsored
by the FSM Mental Health Program
under the direction of Ammstte Zim-
mern.

“We are making our selestion of topics
83 broad ag possible to provide somae.
thing of intarest 10 26 many of our readars
as possible,” Hezel said. To become g
resder, write Fr. Hezel at Box 240, Moen,
Chuuk, FM 96942,

Gena Ashby

Heart, Eye Surgery Done
By Madical Teams

Medical taamy from the United States
and Australia were in Fiji recently to
perform eye and heart Burgery,

At luxurious Turtls Island Iodge in the
Yasawa Group, & tsam of volunteers
from California led by Dr. Jerold Beeve
operated on 20 patients fromzll over Riji,
The eye operations were carrled out in
premises built especially for tha purpose
by the lodge’s owner, Richard Evanson,

The US$68,000 project was assistad by
the U.S, opilcal eguipmem company,
Alco, and by QANTAS.- Evaneon
provided accommodations for the team
and told Pacific that & similar visit in
January 1991 had been a great success,
“Sight was reatored to people who had
been blind for years,” he said,

Elsawhere {n the country, a 38-member
team of heart specialists and techniciang
from the Adventist Hospital In Sydney
spent (wo weeks performing cardise
operations including the firgt-ever open-
heart surgery in Fiji,

The team, which paid its own airfares,
performed up to three operations a day
using equipment donated by Sydney
business organizations, The Australisn
Embassy in Fi}{ assisted with air {reight
for the 3«1/2 tons of equipment required.
The Courtesy Inn in Suva accom-

808474%?} 9~

415 744 1604:%2 1/ 1

;Aodated the team. This alsc wag the

Austratian group’s secand vialt to Fiji.
Norman & Ngalre Dougias

Don’t Mess Around With
The Big Boys, Falla

The wrath of the glant internations]
hamburger chain, McDoneld’s, hag fal
ien on the head of the humble owner of 2
Chinsse restaurant in New Zealand.

It all started when Nick Chong deeided
fo name his new eatery in Wellingron,
McWong's, He chose the name, he said,
lo-reflect his Scottish and Chinegs
parentage. He then chose for the
restaurant’s sign a gold “w.”

The only problem was, the “W" logked
an awful lot like the McDonald’s
trademark golden “M,” only upside
down,

Chong recsived a letier from a
MtDonald’s lawyer demanding that the
sign be removed, A man of modast
means who sald he could little afford &
court case, Chiong complied.

Radlo Australia

Watoh That Betelnut

Julce, Solomon Islanders

Authoritiesinthe Solomon Islands ¢ap-
tial of Haniara havs installed on-the-spot
fineg for litterbugs found tossing trash
around in public piaces.

It could also be called on-the-*'spit”
fines. The ordinancs includes penalizing
betelnut chewers who $pit in public,
Radio Australia

MADD Takes Aim
At KavaDrinkers

Mothers Againgt Dronk Driving'

(MADD) of Wellington, New Zealand,
hag called for a ban on importing and
consuming the iraditional Pacific Islands
baverage called kavg, . .

The size of the country’s Pacific Js-
ander population and the demand for
kava has resulted in the substancs being
avaiiable In supermarkets and con.
venlence stores, MADD spokesperson
Debbie Naylor said the organization
wants o classify kava ag an illogal drug,

The unprepossessing drug, admittedly
narcotic rather than ‘alcoholic, is made
from the pulverized roots of the plant,
Plper methysticum, a variety of pepper.
Itstill has congiderabla culrura] and rirua)
significance in islands whers it continues
10 be consumed, ~

(Continued on page 52)
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L "The following press release
| concerning fish from the Inner
i Pago Pago Harbor was pre-
pared by the American Samoa |
Government and is reprinted ]
:as a courtesy to our readers. |
The American Samoa Gov- |
-ernment Department of Health
“has determined that the sale of
fish caught in inner Pago Pago |
Harbor is prohibited in re- !

: sponse to the fish consumption |
“health advisory issued in'late

‘October, 1991.. A recent study
examined the toxicity of sea

water, sediments, and fish in

the inner harbor (defined as

that portion of the inner bay

between the village of Pago

Pago and a line from Trading

Point to the Rainmaker Hotel).

Heavy Metal contamination in

concentration of concern was

found.in the fish which could

lead to potential brain damage.
and increased cancer risk. The

fish consumption advisory re-

ceived media attention and a

public awareness campaign,

but it became evident that fur- |
ther action was necessary to '
protect the public health.

The public is advised to ask
where fish were caught before
buying. The ASG has efforts
underway-to examine the im- .
pact of the fish consumption on
the human population in Amer- ;
ican Samoa. The Center fori
Discase Control completed a
fact funding trip in J anuary and

*. will begin a study in the next |

several months. Addltlonal ter- |
ritory-wide study on the envi-
ronmental contamination and
possible sources will likely be-,
gin later in 1992, Until further
data is available, the public is
advised to abide by .the’ fish
consumption warning and ban
an the sale of fish caught from
inner Pago Pago Harbor.

QUESTIONS AND
ANSWERS ABOUT
TOXIC FISH IN
PAGO PAGO HARBOR
Q. If the fish are really con-

ramuzared why Has'no one in

my family ever gotten sick from

eating inner Pago Harbor

fish?
A: The fish in Pago Harbor

contain heavy metals and oth-
er contaminants which can
cause long term health effects.
These contaminants often take
years to accumulate to the

problems. Therefore, there are
no immediate obvious reaction
or sickness as a result of eating
the fish.

nated, why don’t they look bad
or sick?
A: Often times, there are no

obvious signs of the contami-

nants in the fish. Although they
may be highly toxic to humans,
they appear heaithy and normal
both inside and outside, These
contaminants also take years fo
cause health effects in fish,

Q. Are all the fish in inner
Pago Harbor contaminared?

Az All five fish species test-
ed were confaminated. These
included: Mullet fAnae), Jacks
(Lupo), Surgeontish (Palagi),
Mojarras {(Matu), and Snapper

. (Tamala). Therefore, until we

collect more information on
additional species, we must as-
sume al! inner harbor fish are
unsafe to eat,

point where they cause health

- Q. If the fish are contami- |

1

ago fish: Some
questions are answered

Q. What are “lead” and
“heavy metals” and why are
they a health risk?

A: Lead and other heavy
metals (chromium, copper) are
natiirally occurring substances.
However, these substances are
concentrated to produce paints,
solvents, and machinery used
for a variety of household and
industrial uses. Improper dis-
posal of these contaminants

* pear or in water causes them to

accumulate in the sediments

- and water. The smallest marine

organisms and fish further con-
centrate the crntaminants.
Thus, humans eat the fish, and
the contaminants accumulate
until they suffer health effects.

Q: What are the “other
contaminants” and why are
they a health risk”

A: We do not know for
sure, but it is likely that the

- contaminants have accumulat--

ed in harbor sediments since
the very first industrial and
military uses of "¢ harbor in
the 1930"s. It has only been re-
cently that these types of toxic
accumulations have been rec-
ognized. Surface runoff and
other discharges into the harbor
during the past decade may
have contributed to the prob-
lem.

Q. What are the sources of
contamination?

A: There is no known sin-
gle source for the contaminants
identified in the toxicity study.
We suspect that the contami-

(Continued on page 7)
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‘ from page 6
nants come from a wide variety

of household, industrial and

natural sources. Paint chips,
car batteries, pesticides, and
various petroleum products
(oils and greases) are all con-
tributing factors. Few people
realize that whatever we dis-
pose of on land in your own
backyard contaminates our
soil, our water and eventually
fish.

Q. What is being done to
determine the sources of con-
tamination.

A: Much of the contamina-
tion probably occurred decades
ago. However, there are also
probably several unidentified
“point* and  “non-point”
sources contributing contami-
nants to he harbor. The “point
sources” which consists of in-
dustrial waste outfalls and oth-
er commercial activities in the
harbor have been identified
and-are being monitored. Non-

point sources, like individual
households or roadway runoff
are difficult to identify. This
type of contamination will re-
quire public understanding and
commitment to stop leakages,
spills and dumping. Another
project is to identify past mili-
tary sites in the harbor area and
determine if potential contam-
inants still exist.

Q. What will future studies
achieve and when will they be-
gin? )

A:In 1992, we hope to de-
termine: 1} if lead and other
heavy metals are affecting the
people in American Samoa, 2)
the extent of the environmen-
tal contamination by the toxic
substances, 3) where it is safe
to fish, and 4} what caused the
environmental contamination.

Q: What can be done to
clean up the.harbor? )

A: We suspect that most of
the contaminants are in the har-
bor sediments and will not dis-
appear overnight. Once the
sources are identified, we will
be better able to decide how to
clean them up. For instance, if
we located leaking barrels it
may be possible to remove
them especially if they are on

fand. Likewise, if a particular
area is shown to heave heavily
contaminated sediments, we
might be able to “cap” the area
with a non-toxic cover to pre-
vent further contamination.
Ower time, natural erosion of
the hill slopes in the harbor wa-
tershed wi]l eventually (10-30
years) cover the contaminated
sediments with non-toxic clean
sediments.

Q: What is being done 1o
educate the public?

A: The public education
program includes: 1 health ad-
visories issued by the Ameri-
can Samoa Government; 2)
information fliers and health
bulletins; 3) training for all
public extension workers; 4)
public notices in the newspa-
pers; 5) radio and television
public service announcements;

ner harbor; and 7) presenta-
tions to village pulenu’us,
schools, hospital physicians,
nurses and public health offi-
cials.

"If you have any questions
or require more information,
please contact the American
Samoa Environmental Protec-

tion Agency at 633-2304,

- 6) warning signs around the in- -
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A six-month
investigation of
fresh fish and
shellfish raises
serious questions
about their quality.

mericans are eating
§ more fish. Over the last
decade consumption per
person in the U.S. has
risen nearly 25 percent—from 122
to 15 pounds a year. However, a
six-month investigation by CU raises
questions about the quality, whole-
someness, and, in some cases, the
safety of the fish consumers are eat-
ing. Almost 40 percent of the fish we
sampled was of fair or poor quality,
and 30 percent was downright poor.

Nearly half the fish we tested was
contaminated by bacteria from
human or animal feces, most likely
the result of poor sanitation practices
at one or more points in the fish-
handling process, Some species were
contaminated with PCBs and mer-
cury, which can pose health hazards
to certain people (see What Else Isin
Fish?, page 112).

We aiso found that many retailers
were engaging in deceptive selling
practices. Some merchants refer to
the fish in their counters as “fresh”
when it has actually been frozen and
then thawed for display. Others mis-
label the species of their fish, either
deliberately or out of ignorance. As a
result, consumers end up eating
some fish other than the one they
thought they had purchased, usually
paying more than they should have,
One-third of our fish samples were
mislabeled.

To check for fish quality and
chemical contamination, we bought
seven popular and readily available
species—salmon, flounder, sole, cat-
fish, swordfish, lake whitefish, and
clams—from supermarkets and fish
stores in New York City, Chicago,
and their suburbs. Except for clams,
which were in their shells, we always
purchased steaks and fillets, the cuts
most people buy.

Our reporter, a CU shopper, and
an expert on fish quality visited
stores, observed display counters,

and purchased samples. We bought
whatever fish on our list the store
had available; we did not search out
fish of obvicus poor quality.

We shipped our 113 samples in
refrigerated containers by overnight
delivery to a contract laboratory. The
samples were all in their original
store wrappings when they arrived at
the lab.

To check the accuracy of package
labeling, we bought a different set of
samples in metropolitan New York,
metropolitan Chicago, and in the San
Jose-Santa Cruz area of California, A
report on those results begins on
page 110

How good fish goes had

Fish is one of the most perishable
of all foods, Bacteria are the main

CONSUMER REPORTS FEBRUARY 1992

culprits in the spoilage process,
although natural enzymes that break
down the flesh of dead fish and oxy-
gen in the air do their part, too.
When ocean fish begins to spoil, it
produces a compound called i
methylamine, which causes the
“fishy” odor that people associate
with bad fish, Fresh fish has virtually
no odor.

Time and temperature are the ene-
mies of freshness and flavor.
Bacteria multiply rapidly when fish
are out of water too long or are
stored at temperatures that are too
high. Since fish are cold-blooded and
live in cold environments, many
kinds of bacteria that live on them
also thrive at colder temperatures, As
a result, those bacteria are quite
contortable at temperatures found in

Net worth

The U.S. fishing
industry hauls
in about 8.4
billion pounds
of fish each
year, worth
roughly $3.5-
billion. More
than half the
catch goes for
human con-
sumption, the
rest for pet food
and industrial
products.
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home refrigerators, and many can
easily grow there.

Most fish have a shelf life of seven
to 12 days at best once they are out
of water. But the fish that reaches
your dinner table may have been out
as long as 15 days. A fish may
remain on a boat for five or six days
after capture, It may spend another
day or two at a processor or a whole-
saler and in transit to a retailer. It
may then wait in a retailer's display
case for several more days until you
come along and buy it,

If fish gets too warm at any stage,
it will deteriorate even faster. Ideally,
fish should be kept between 30° and
32°F for optimum shelf life and qual-
ity. Enduring a 34° temperature even
for one day will cost a fish one day of
its shelf life; 36°, two days; and so on.
In general, for every 10-degree
increase in temperature above 32°,
anywhere along the way, shelf life is
cut in half,

Fatty fish, such as herring and
mackerel, have a shorter shelf life
than, say, cod or halibut, which are
leaner. (Oxygen attacks the fatty tis-
sues and causes rancidity.) And fish
caught in colder waters will remain
fresh for a shorter time than those
from tropical waters. (Bacteria on
warm-water fish don't reproduce as
fast at refrigerator temperatures,)

Because time and temperature are
so crucial in maintaining quality, the
maxim in the industry is: “Keep it

~From sea to supermarket Fish endure a long journey before .
~ reaching your dinner table. Many spend several days on ar
~fishing boat before they go 1o a processing plant. There they
are cleaned and often cut into fillets. From the processor, they
“travel in refrigerated trucks or
the country. Elapsed time: as

by airplane to retail stores around
many as 15 days. .

cold, keep it clean, keep it moving.”
However, we found ample evidence
that the people handling fish are not
keeping it cold enough or clean
enough.

Bacteriu by the million

A general indicator of fish quality
is the “aerobic plate count,” a mea-
sure of the number of bacteria on the
sutface of a fish at any given time.
Good-quality fish usually have bacte-
ria counts lower than 500,000 col-
onies per gram, But even that is no
guarantee of quality. Two of our sam-
ples with relatively low counts never-
theless smelled putrid, indicating
advanced spoilage. Retailers in those
instances may have washed the fish
before we bought it, rinsing away
surface bacteria and disguising the
actual condition of the fish.

Many of our “good” samples had
been frozen and were slowly thawing
in the grocer's display case. Freezing
retards bacteria growth, but once the
retailer thaws it, the fish will suffer
the same deterioration as fish that
have never been frozen,

Though bacteria counts higher
than 500,000 indicate deteriorating
quality, fish truly begin to spoil when
bacteria grow to between 1 million
and 10 million colonies per gram.
Almost 40 percent of the fish we
tested had counts within that range,
most likely because it had been
stored too long or kept at tempera-

tures that were too high.

Three clam samples bought from
premier seafood sellers in Chicago
and one from a New Jersey super-
market contained more than 1.6 mil-
lion bacteria colonies per gram.
Shellfish containing more than 1.5
million colonies per gram set off
alarm bells at state agencies that
monitor shellfish safety. Those agen-
cies then monitor future shipments
from that source.

When bacteria counts hit 10 mil-
lion or more, fish should be headed
for the grave instead of the dinner
plate. Yet bacteria counts exceeded
10 million in nearly 30 percent of the
fish we purchased. And for nearly 25
percent of our samples, including
most of the catfish, the counts
exceeded the upper limits of our test
method, 27 million colonies per
gram,

A total aerobic plate count doesn't
indicate what types of bacteria are
present. We checked our samples for
coliform and fecal coliform bacteria,
common types that can indicate the
presence of harmful organisms.
Coliform bacteria are generally found
in the intestinal tracts of humans and
other warm-blooded animals.

Fecal coliforms can include dis-
ease-causing organisms, such as
some strains of E. coli, which pro-
duce severe diarrhea. In general, the
higher the level of fecal coliforms,
the higher the probability that harm-
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ful organisms are present.
Shellfish might pick up fecal col-
iform bacteria if they are harvested

from polluted waters, but fecal col- -

iforms are not normally found on fin-
fish when they are caught. So any
that show up were most likely intro-
duced as the result of poor sanitary
practices during processing or distri-
bution, or when the fish were dis-
played for sale.

According to experts in seafood
microbiology, a fecal coliform count
greater than 10 per gram indicates
some contamination. Counts over
100 are cause for serious concern
because they indicate something
more than ordinary environmental
contamination.

A disturbingly high percentage of
our samples—44 percent-—contained
more than 10 fecal coliforms per
gram. More than half of our New
York samples contained 10 or more
fecal coliforms, Onethird of the
Chicago samples did.

Twenty-two percent of our samples
had fecal colifrm counts that
exceeded 100 per gram, and 15 per-
cent had counts greater than 500.
Most of the latter came from stores
in the New York area.

The Federal government sets no
standards for the number of fecal col
iforms permissible in raw finfish. But
for shellfish, which may become con-
taminated as living organisms, and
often are eaten raw, the Interstate

Shellfish  Sanitation Conference
draws the line at 330 fecal coliforms
per hundred grams, or 3.3 per gram.
When shellfish has counts that high,
health agencies can order further
tests to determine whether they
should be destroyed. (The Interstate
Shellfish Sanitation Conference is a
group of officials from states that
ship and receive shellfish. The group
develops model regulations for states
to use in monitoring shellfish safety.)

Despite those efforts, eight of our
21 samples of clams, or 38 percent,
contained fecal coliforms far exceed-
ing the standard of 3.3 per gram.
Counts for five of the eight were
more than 10 times higher than the
regulatory limit.

Will you get sick?

Spoiling fish smells and tastes bad.
But thorough cooking kills the bac-
teria, along with the parasites that
sometimes inhabit raw fish. So, thor-
oughly cooked fish, even though
spoiled, probably won't make you
sick. One exception is red-muscled
fish, such as tuna, which produce
toxins that can cause histamine poi-
soning in some people; heat will not
destroy those toxins.

But if you eat uncooked or partially
cooked fish, such as raw shellfish,
sushi, or the lightly seared fish
steaks that are in vogue at many
restaurants, you may be putting
yourself at risk.

The harmful organisms from fish
can also make you sick if they get on
food that is already cooked or on
food that needs no cooking. Such
“crosscontamination” can occur in
your kitchen if you chop other foods
on a cutting board where raw fish
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was sitting, or at the supermarket
where cooked seafood salads are
often displayed right next to raw fish
(see page 107).

The Centers for Disease Control
(CDC) says that from 1978 to 1987,
fish and shellfish caused 3.6 percent
of all reported cases of food-borne ill-
ness and 105 percent of all out
breaks. (An outbreak usually con-
sists of two or more people getting
sick from the same apparent cause
around the same time.)

Those numbers, however, may not
adequately describe the size of the
problem. “The CDC data greatly
underrepresent the actual total of
seafood-borne illness and are skewed
toward the highly visible, readily
identifiable syndromes such as those
associated with toxins,” says Dr.
John Liston, professor emeritus at
the University of Washingten's
Institute for Food Science and
Technology.

Indeed, most of the cases reported
to the CDC were caused by shellfish
or by naturally occurring toxins in
red-muscled fish and in fish that live
in tropical reefs, such as snapper.

“For finfish, it's amazing how little
has been reported,” says Dr. Sanford
Miller, dean of the Graduate School
of Biomedical Sciences at the
University of Texas Health Science
Center. “If someone gets a stomach
ache, they don't associate it with the
catfish they ate last night.”

The road to ruin

Fish can, of course, get too warm
or become contaminated anywhere
in the distribution chain--on the fish-
ing boat, in the processing plant, on
the loading dock, at the wholesaler,

Favorite fish
The seafoods
Americans eat
most:

1. Tuna
2. Shrimp
3. Cod
4. Alaska pollock
5. Salmon
6. Catfish
7. Clams
8. Flounder/sole
9. Scallops
10. Crabmeat

Source: U.S. Dept.

of Commerce
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BUYING FResH FISH

HOW TO PROTECT YOURSELF

These pages tell a sorry tale of an excellent
high-protein, low-fat focd degraded not only
by sloppy handling in the distribution chain,
but by environmental pollution. The sloppy
handing results in high bacteria counts. The
pollution (as detailed in What Else Is in
Fish?, page 112) results in worrisome levels
of hazardous chemicals and heavy metals.
What can you do? For pregnant women or
women who expect to become pregnant,

Clued to the gills When buying
whole fish, look for gills that are
bright red and moist. Don't buy if
the gills are clumped together,

brown, or covered with mucu

R

there’s little choice but to avoid many popu-
lar types of fish. Salmon, swordfish, and
lake whitefish may well contain polychlort
nated biphenyls (PCBs), which can accu
mulate in the body to the point where they
pose a risk to the developing fetus.
Swordfish and tuna too often expose women
to mercury, which could also harm a fetus.
Young children, too, should avoid those fish,

People in these high+isk groups can stll
enjoy such species as flounder, sole, and cat-
fish. Other people can pretty much eat what
fish they like, but prudence would suggest
varying the fish diet to no more than one
portion a week of a food likely to contain
PCBs or one likely to be high in mercury.

For most people, the biggest challenge
will be finding fish that is both fresh and
clean—and then cooking it properly. Here
are some guidelines: ’

L When buying whole fish, look for
bright, clear, bulging eyes. Cloudy, sunken,
discolored, or slime-covered eyes often sig-
nal fish that is beginning to spoil.

The skin of freshly caught fish is covered
with a franslucent mucus that looks a bit like
varnish. The color is vivid and bright. Avoid
fish whose skin has begun to discolor,
shows depressions, tears, or blemishes, or is
covered with sticky yellowish-brown mucus.

I” When buying steaks or fillets, look for

moist flesh that siill has a translucent sheen.
‘Watch out for flesh that’s dried out or gap-
ing (the muscle fibers are beginning to pull
apart). That's a sign of over-the-hill fish.

B Note how the fish is displayed and look
for clues that the temperature may be too
high. Fish that are piled high, displayed in
open cases, or sitting under hot lights are
perfect places for bacteria to grow. If fish fil
lets are displayed inside separate pans sur-
rounded by ice, that's usually a sign the
retailer is paying some attention to quality.
‘Whole fish should be displayed under ice.

[ Carefully evaluate store specials and
price reductions, Specials may be a way to
move older fish. Most retailers would rather
reduce the price than throw away fish. A
“Saturday-get-rid-ofit special” will be cheap
but may not make the tastiest meal.

[ Look for evidence that fish has been
frozen and then thawed. Note which fish
have “fresh” display signs on them. Look for
chunks of ice floating in the fish liquid—a
clue that the fish had been frozen. If you're
not sure, ask. Although many shelf tags we
saw were not honest, some of the clerks we
talked to were.

There'’s nothing wrong with frozen fish,
but if you unknowingly buy fish that had
once been frozen and then you refreeze it,
its texture and flavor will suffer. It's probably
better to buy frozen fish instead.

[Z Keep an eye out for pretty displays of
cooked seafood sold next to raw fish,
They're a potential health hazard, and buy-
ing anything frony them can be risky,

7 Use your nose. Fresh fish smell like the
sea, but they have no strong odor. Fresh-
water fish in good condition sometimes
smell like cucumbers. Strong odors usually
indicate spoilage.

[ Once you buy fish, refrigerate it
quickly. At home, store it in the coldest part
of your refrigerator, keep it in the original
wrapper, and use it fast—within a day. If our
shopping experience is any guide, a lot of
fish has &ttle shelf life left.

[Z After handling raw fish, be sure to wash
all surfaces the fish touched.

£2 Cook fish thoroughly—just until it is
opague and flakes easily with a fork
Overcooking makes it dry. The best way to
learn the technique is to practice.

One last bit of advice: Think twice before
you eat fish raw. Although raw fish may be
fashionable at the moment and even taste
good, you're taking a risk. Even if you think
you know where the fish came from and
trust your dealer or restaurateur, you can
never be absolutely sure the fish does not
harbor parasites or high levels of bacteria.

in the supermarket, on the way
home, or in the kitchen,

Our reporter observed problems
all along the distribution chain. For
example, in Montauk, N.Y., she saw
squid piled up on a gravel driveway,
It had overflowed from the pipeline
meant to carry it from the fishing
boat to a refrigerated truck. Workers
simply shoveled the squid into the
truck.

On a hot July day, she observed
workers in a processing plant cutting
tuna steaks in a room that was obvi-
ously too warm. She saw salmon cow-
ered with ice taken from dirty ice
bins, and salmon waiting in a truck
where the refrigeration unit had
stopped running.

Such practices obviously do Iittle
for fish quality. But it was in retail
stores where she most often found
practices that put fish quality at risk.
Consider the case of catfish.

Our reporter visited processing
plants in Mississippi, which supply
some 70 percent of the catfish sold in
U.S. retail markets. She found the
plants clean, modern, and operating
under a voluntary inspection pro-
gram run by the U.S. Department of
Commerce.

Workers cutting the fish into
nuggets and fillets appeared to follow
good manufacturing practices—
wearing gloves, hair covers, and
aprons, and dipping their handsin a
disinfectant whenever they entered
the processing reom. Furthermore,
the catfish was hauled live to the
plants from nearby ponds in tank
trucks. It was never out of water
before it hit the conveyor belt that
whisked it to the processing room.

We could not check the bacteria
counts on fish leaving the processing
plants, but Dr. Gladden Brooks, a
food science specialist at Mississippi
State University and an adviser to the
catfish industry, told our reporter
that catfish filiets could be expected
to have bacteria counts between
53,000 and 100,000 when they leave
the plant. With those counts, he said,
the catfish should last seven to eight
days.

If that’s the case, something went
awry on the trip north or after the fil
lets had reached the supermarket.
Most of the catfish we bought was
past its prime, with bacteria counts
exceeding 27 million. “When you get
a count of 2 million, something is ter-
ribly wrong,” says Brooks.

Part of what is terribly wrong is
the ternperature to which fish is sub-
jected. Although fish should he
stored at temperatures hetween 30°
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and 32°, state health codes allow
temperatures in retail display cases
as high as 45°. That temperature is
sufficient for controlling disease-
causing bacteria, but not the bacteria
that lead te spoilage. “Storage tem-
peratures are way too high,” says Dr.
Robert Price, a seafood technologist
at the University of California.
“We've found them as high as 51°.”

Other retail practices allow fish to
get too warm. More often than not,
we found fillets in display cases piled
on top of one another, Those at the
top of the heap are, of course,
warmer than those sitting on the ice
at the bottom,

At a Foodtown store in the New
York area, where fish fillets were
piled high, bacteria counts were also
high. Counts exceeded one million
on four samples from that store. Two
samples had counts greater than 27
million, and two were contaminated
with fecal coliforms exceeding 600
per gramt.

At a Dominick’s store in the
Chicago area, we found swordfish sit-
ting directly under the hot lights illu-
minating the display case. The clerk
said the fish had been on display for
two days. The bacteria count proved
it. It exceeded 27 million.

It would seem axiomatic that
stores selling fresh food must be
clean. But cleanliness came up short
in many stores we visited. As we
approached their seafood counters,
fishy odors were commonplace, indi-
cating that either the display cases
hadn't been adequately cleaned or
the fish was very old.

Last summer, at Rhim’s Fish
Market, a small speciaity fish store in
Manhattan, flies buzzed about the
fish, and the fly catcher looked as if it
hadn’t been cleaned in years, The
state of the fish matched the state of
the store. Flounder and salmon
samples that we bought there had
fecal coliform counts exceeding 200
per gram,

At a specialty fish store in the New
York City borough of Queens, the
cutting board smelled bad and
looked as if it hadn’t been cleaned in
recent memory. New York State food
laws require retailers to clean their
equipment at the end of each day.
Swordfish and salmon we sampled
from that store had bacteria counts
exceeding 1.7 million and fecal col-
iforms exceeding 600 per gram.

A clerk at a Pathmark store in the
metropolitan New York area was cut-
ting shark steaks with a knife cov-
ered with fish blood and mucus.
When he finished, instead of wash-

ing the knife, he stuck it into the ice
where other fish were displayed,
potentially contaminating them with
bacteria from the shark.

Even the most attractive display
case may harbor dangerous bacteria.
Retailers know that fish must look
good ifit's going fo sell, and one way
to make it appetizing is to display it
with cooked seafood products, usu-
ally salads garnished with lemons
and greens.

State food laws prohibit stores
from displaying any raw food next to
cooked foods because disease-caus-
ing organisms from the raw product
might be transferred to the cooked,
Yet in store after store, we found
cooked shrimp and herring, squid,
and surimi salads sold next to raw
fish fillets and steaks.

At a Lucky store in California,
cooked shrimp was actually touching
raw salmon steaks, At a Jewe] store
in the Chicago area, the spoon from
the herring in cream sauce was pok-
ing the scrod, and cooked shrimp
was Just about hugging the perch. At
another Jewel, the how] holding the
herring salad brushed against the
red snapper. At a fish market in
Manhattan, squid salad was served
irom a bow! surrounded by an assort-
ment of raw fish.

Such practices not only violate
state health codes but, in many
cases, a store’s own policy. Wakefern
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Food Corp., the distribution and mer-
chandising company for ShopRite
stores on the East Coast, says it
trains store personne] fo separate
cooked and raw fish, Yet at one
ShopRite, our reporter found some
over-the-hill flounder residing next fo
cooked shrimp and a surimi salad.

Getting fresh

In many stores the catch of the
day might better be called the catch
of the week. Some fish simply had
been displayed too long. Many of the
fish fillets we saw were tired, dull,
dry, and gaping, with none of the
translucence characteristic of fresh
fish. In Chicago, for example, the
fresh tuna sold in several supermar-
kets was greenish-brown and dull,
suggesting the fish had been sitting
around for several days,

One Thursday, at a Dominick’s
store in metropolitan Chicago, we
bought Dover sole that the clerk said
had come in on Monday. The “pult
date” on the package noted it could
be sold until Saturday. When we
bought it, the guality had already
vanished. Its total plate count
approached 8 million.

At an Omni Superstore in Prospect

Heights, IIL, we tried to buy lake
whitefish, but the clerk dissuaded us.
“You wouldn’t be happy with it,” he
said. So why was it in the case? “It's
just filling space in the display,” he
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Frozen fish can have
better flavor and tex-
ture than “fresh” fish
that has spent sev-
eral days journeying
from sea to super
market.

Rapid freezing
causes fish to freeze

WHAT LURKS IN THE FREEZER CASE?

| aged. Sometimes
the fish was mushy
—a sign that it had
thawed and was at
that moment freez
ing again.

At a ShopRite
store in the New

uniformly, and that
minimizes the loss of

flavor and texture. ¥
The term “IQF"—for

individually  quick
frozen-—designates
fish that have been
fastfrozen. Halibut,
catfish, and shrimp,

know when they
were frozen and how
they were stored.

was frozen at sea,
consumers have no way of learning whether
a fish was frozen on the boat or after an
unsuccessful stint in the supermarket’s dis-
play case.

Examining the packages in the freezer
case, however, will give you some clues
about how carefully the fish has been
stored. Much of what we saw was freezer-
burned and coated with ice crystals, indicat-
ing either that someone had allowed the fish
fo thaw and freeze again (and possibly
again) or that it had been improperly pack-

package. It's also coated with ice
crystals. Part of the fish in the
But exceptforalabel  lower package had poked
indicating the fish through the plastic wrap.

York area, for ex-
ample, we found
lobster tails that
were totally freezer-
burned. A portion of
the meat was com-
pletely dried out
Frozen mussels in
the same store
were almost totally

for example, are thawed out, and the
often available as ; halibut was covered
IQF products. Icy, and dicey These frozen fish with ice crystals.
To buy good  won't make the tastiest meals. At a Waldbaum's
quality frozen fish,  Thg figh on top may have thawed ~ Store in the New
you really need to o 'and then slid to one end of the  York area, crab legs

were sticking out of
a broken package,
and at an Omni
Superstore in Pros
pect Heights, I,
much of the white-
fish was freezer burned, dried out, or
exposed to air through holes in the package.
What to do? Check for signs of freezer
burn—light colored, cottony spots. Also
look for clues of rancidity—yellow discol
oration of the fish's fatty areas as well as a
rancid odor. Watch for ice crystals and
broken wrappers. Sniff the package. If you
detecta ﬁshy odor, that could mean spoilage
had set in bei‘ore freezing or that some
bacteria continued to grow even while the
fish was frozen.

replied. And all the while possibly
contaminating the ice and newer fish
that might come in.

Because fish has the reputation for
being a quick speiler, the first ques-
Hons consumers usually ask are: Is it
fresh? Did it come in today? Retailers
go to great lengths to tell their cus-
tomers “yes,” even if it means deceiv-
ing them,

To consumers the word “fresh”
means fish right out of the water, fish
that has not begun to spoil. To the
industry “fresh” means fish that has
never been frozen. As long as fish
has never seen the inside of a
freezer, it can be out of the water for
days and still be called “fresh.”

Cub Foods in the Chicago area

advertises, “With Cub's ‘Fish in a
Flash,’ you always get the freshest
taste because we fly fish and seafood
in overnight from the shore. That's
how we know our fish are the fresh-
est and that you'll have great tasting
seafoed every time.” We bought sole
at a Cub Foods store in Lombard, Iii.,
on a Thursday. A clerk told us it had
come in on Tuesday. When we
tested it, its bacteria count exceeded
27 million.

To give the impression that their
fish is fresh, retailers often thaw fish
that would have been better off had it
remained frozen. Much of the
orange roughy we saw was sold
thawed out, even though most of it is
imported frozen from New Zealand.

At an A&P in the New York area, we
inguired whether the orange roughy
was really fresh. The clerk said it
was “frozen fresh,” but “just came in
today.”

A clerk at a Dominick’s store in
the Chicago area also told us the
orange roughy he was selling was
“fresh frozen.” When pressed, he
offered a truly baffling explanation;
“Fresh frozen is a play on words. It
wasn't oid so it was iresh, and it had
been frozen once, so it was frozen
fresh.”

Other retailers simply stuck signs
on the fish saying it was “fresh”
when it had actually had been frozen.
Siill others use a hodgepodge of
signs that give the general impres-
sion that alf the fish in the case is
fresh.

A Safeway store in California cov-
ered all bets. One sign read: “Fresh
Bay Scallops, pre-frozen—§7.99.”

Who's watching the store?

Although the Federal government
inspects all beef and poultry plants, | .
there is no mandatory inspection of
seafood. Fish processors, whole-
salers, and retailers can, however,
pay to have inspectors from the U.S.
Department of Commerce observe
conditions in their plants or stores.
They then receive seals of approval if
their faciliies meet! certain stan-
dards.

Fish wholesalers and retailers can
pay for different levels of inspection,
each with its own seal. Just over 10
percent of all processors currently
participate; they account for about 18
percent of all fish Americans eat
annually. Here is what the seals
mean:

E Lot inspection means that
inspectors eyeball a batch of fish to
check it for conformity with specifi-
cations set by the company request-
ing the inspection. An inspector may
look over the lot for net weight and
uniformity in size and color, or sim-
ply to be sure the proper number of
fish have been shipped. Lot inspec-
tion deesn’t mean that an inspector
appraves or even looks at every piece
of fish.

E Packed Under Federal In-
spection (PUFT} labels mean that
the seafood products have been pro-
cessed in the presence of Federal
inspectors in Federally approved
plants. The Government allows the
use of this seal if the products are
safe, clean, wholesome, and properly
labeled when they leave the plant,
and if the plant and its workers meet
certain sanitation and hygienic stan-
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dards set by the Government.

B U.S. Grade marks mean the
products have been processed under
Federal inspection and meet certain
quality standards. The Government
has established grade standards for a
variety of fresh and frozen fish prod-
ucts. The U.S. Grade A mark, for
instance, indicates the fish is rela-
tively free from blemishes and
defects, is in excellent condition, and
has good flavor and odor.

Stores  subscribing  to  the
Government programs tout these
seals of approval to help sell their
fish. But the fact that a fish may have
passed under the nose of a
Government inspector doesn't mean
it's of high quality when it finally
reaches the consumer's shopping
cart. A clerk at the Chicago Fish
House, one of that city's premier
seafood wholesalers, told us that a
Government inspector js “present 24
hours.” Yet clams and sole we pur-
chased at its retail shop had total
plale counts exceeding 27 million.
The clams presented a possible
health hazard if eaten raw.

ShopRite stores we visited sported
signs near the fish case promoting
their Grade A fish. Qur reporter vis-
ited the company's processing plant
and found it cold, clean, and modern.
But some of the fish she saw in
ShopRite stores was tired and dried
out and didn't ook like top quality, as
implied by the Grade A shield.

The Jewel stores in the Chicago
area advertise that their fish are “fed-
erally lot inspected.” At one store, a
package of mahimahi was even
labeled “U. S. G. Insp.,” giving the
impression the fish had been
checked by a Government inspector.
In fact, there's no official seal known
as “U. S. G. Insp.” We didn't send
that sample to our laboratory, but
opened the package and inspected it
ourselves. The fish was dried out,
gaping (the fibers were pulling
apart), and sprinkled with dirt and
debris.

At a Treasure Island supermarket
on North Clybourn Avenue in
Chicago we found some packages of
sole and perch labeled "USDA govt
inspected.” The U.S. Department of
Agriculture inspects beef, pork, and
chicken. It does not inspect fish,

States, too, play a role in fish
inspection. The New Yark Depart-
ment of Agriculture and Markets
says it inspects each retail food store
at least once a year, but some small
Stores may be inspected only every
two years. In Illinois, local health
departments, following rules set by

the Illinols Department of Public
Health, check on supermarkets and
retail fish stores twice each year. If
they find violations, inspectors return
to see whether they have been cor-
rected. Under each state's Freedom
of Information Act, we requested
inspection reports for the stores we
visited.

In New York, inspectors had noted
violations that ranged from dirt-

_encrusted walls to a lack of hot water

in employee bathrooms. Sometimes
violations paralleled conditions we
observed,

For example, at Rhim's Fish
Market in Manhattan, where we saw
flies buzzing about the fish, the
state’s inspector noted that the front
door did not have a proper screen.
But that was more than two years
before our visit.

Rosedale Fish Market, a fancy
seafood shop on Manhattan’s Kast
Side, sold us clams with levels of
fecat coliform bacteria that indicated
a potential hazard. State inspectors
had repeatedly noted poor hygiene
on the part of employees there. The
store also makes and sells prepared
seafood dishes. But at the time the
store was inspected, it didn't have
the necessary license to do so. In
fact, inspectors had cited the store at
least three times for not having the
license, buf the store kept cooking,

In Hiinois, some stores also may be
ignoring the recommendations of
local health inspectors. For example,
inspectors told a Cub Foods store in
Arlington Heights that the “fish was
too warm” and to train employees to
check fish,

But a year after their report, we
found the store selling whitefish,
sole, and catfish with bacteria counts
over 27 mitlion and clams with fecal
coliforms that were almost 11 times
higher than the accepted safety
guideline.

At the Chicago Fish House,
another store that sold us potentially
dangerous clams, inspectors had
repeatedly noted deficiencies in the
handling of shellfish. In one report,
inspectors ordered the store to stop
storing fresh clams under boxes of
fish that were dripping blood.

What’s a shopper fo do?

Go to a reputable fish store and
ask questions. That's the advice we
got from Thomas Billy, director of
the FDA’s newly created Office of
Seafood, which is likely to play a
large role in monitering seafood in
the futyre,

We took that advice and still got
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bad fish. We found little difference
between the fish sold by so-called
specialty fish stores and that in ordi-
nary supermarkets. Poor handling
and too-warm temperatures were
everywhere.

When we asked questions, the
answers were notl reassuring and
often wrong.

Other common advice is to know
where your fish comes from. If you
could find out, that might help you
avoid fish contaminated with chemi-
cals or heavy metals, Take flounder,
for example. Half of our New York
samples contained pesticide res-
idues, most likely because they were
caught near shore, where pesticide
levels are higher,

Bul, in reality, it's impossible to
learn whether the flounder you're
considering was caught near shore
or far out at sea. At a Grand Union
store in the metropolitan New York
area, a shelf tag on the flounder sim-
ply read: “North Atlantic waters.”

When we asked at a Lucky super-
market in California where the scal-
lops came from, a clerk replied: “the
ocean.” At a Grand Union store in
the New York area, we learned that
the catfish came from “the ware-
house in Mt. Kisco, N.Y.”

Most states require that stores
make available to public health offi-
cials and consumers the tags {or the
information on them) that show who
shipped a particular batch of shellfish
and when and where it was har
vested. Retailers must keep the tags
available for inspection for 90 days
after the shellfish is sold. “The tag is
an assurance for consumers that the
product was packed under the
Shellfish Sanitation program,” says
the FDA's Thomas Billy.

In New York, however, we had
trouble obtaining the tags for our
clams. At a Pathmark store in the
New York area, a clerk became
defensive and demanded to know
why we wanied it. Finally, he showed
us part of the tag that identified the
shipper. But when we asked where
the clams came from, he Shouted
“certified waters,” and gave no fur-
ther information.

At Yachans, a Japanese supermar-
ket in Edgewater, N.J., the clerk told
us the tag for the clams we pur-
chased was missing. Nevertheless,
he produced a tag from another
batch. We can't be sure it matched
our clams.

Our reporter called some of the
stores where we bought clams and
asked for tag information within the
time period retailers must keep it on

Suspect seals
The {abel
“U.5.G. Insp.”
appears on the
top package of
mahi-mabhi.
There’s no
such labe!
authorized by

- the U.S,

Government.
The bottom
package of
ocean perch
claims the fish
was inspected
by the U.8.
Department of
Agticulture.
The USDA
doesn't inspect
fish. For a look
at some
authentic
labels, see
page 113.
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file. An employee at the Central Fish
Market in Manhattan said: “We keep
them a couple of weeks. After a
month we throw them away.”

In Illinois, retailers were more
cooperative. But some of their infor-
mation was suspect. On August 20
we bought clams from a Cub Foods

store in Arlington Heights, The tag
we received said the clams had been
plucked from Chesapeake Bay that
very day, Even if they flew in on the
Concorde, it's hard to see how they
could have been packed, shipped to a
wholesaler, and then repacked for
Cub Foods—all before we picked

them up that morning.

The tag at a Dominick's super-
market in the Chicago metropolitan
area seemed to have come through a
time warp. It said the clams were
harvested from Mobjack Bay in
Virginia on August 23. We had
bought them on August 21,

THE

When you buy seafood, you proba-
bly expect the fish in the package fo
match the name on the label. But
that’s not what we found when we
bought fish for our species-identifi-
cation test. About onethird of our
samples turned out to be mislabeled.
Though the labels promised sword-
fish, red snapper, sole, flounder, red-
fish, whitefish, bluefish, and scrod,
the tab told us the labels lied.

“The typical consumer doesn’t

Who's who
in fishdom
The FDA’s
Fish List is
the last word
when it
comes to fish
names, The
list includes
1041 species
of fish.
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realize when one species is substi-
tuted for another. If it doesn't taste as
good, they are likely to think [simply
that] the quality is not what it should
be,” says Joseph Ferrara, assistant
director of the food safety and
inspection division at New York's
Department of Agriculture and
Markets.

To sort cut the myriad monikers
that fish go by, the FDA in 19838 pub-
lished the Fish List, the last word
when it comes to fish names. For
each of 1041 species, the kst identi-
fies the market, scientific, common,
and regional name. The list is sup-
posed to eliminate confusion and
reduce mislabeling. But, as we
found, it has barely begun to dent
the problem.

We bought 97 samples of finfish

and shelifish from retailers in
metropolitan New York, metropolitan
Chicago, and in the San Jose-Santa
Cruz area of Californiz. We sent
those samples to the National
Seafood Inspection Laboratory in
Pascagoula, Miss., for identification.

There, chemists compared the
proteins in our fish with those found
in a reference fish that was known to
be the same as the one listed on the
package label. If the proteins in our
fish did not match those of the refer-
ence sample, we knew our fish was
mislabeled. Only 29 percent of the
fish we analyzed matched the labels
on their packages; 31 percent were
definitely mislabeled. The Iab
couldn't tell us whether the remain-
ing 40 percent were correctly or
incorrectly labeled. It either had no
reference standard or the protein
hands were too similar to distinguish
between closely related species. For
example, the lab could identify
salmon as salmon and tuna as tuna,

- but couldn’t tell whether it was in fact

silver salmon or bluefin tuna as the
labels had claimed.

That's significant because certain
species of salmon or tuna fetch more
at retail. Silver salmon and bluefin
tuna sell for a lot more than pink
salmon or yellowfin tuna, which are
the hamburger of the salmon and
tuna families. Consumers have no
assurance they're getling filet
mignon and not ground chuck,

Snapper snufus

Only one species of fish—Lutianus
campechanus—can officially be called
red snapper. It lives along the

Atlantic coast off Florida and in the
Gulf of Mexico off Louisiana, Texas,
and northern Mexico. It's a scarce
fish, commanding a high price in the
marketplace. Retailers in the New
York area sell a whole red snapper
for $7.99 10 $14 a pound, depending
on the neighborhood.

Other snappers, which are found
off the coasts of South America and
in the Pacific Ocean, are less desir-
able. In New York City, they sell for
as little as $3 to $4 a pound. ‘

Retailers capitalize on red snap-
per's cachet, To see whether red
snapper was really red snapper, we
sent the lab eight packages labeled
“red snapper,” two packages labeled
“Pacific red snapper,” one package
labeled “West Coast snapper,” and
two packages labeled “scarlet red
snapper.”

The lab told us only one of the first
eight packages contained red snap-
per. Neither of the packages labeled
Pacific red snapper contained Pacific
red snapper. The package Jabeled
“West Coast snapper” contained no
such animal, The lab couldn't judge
the “scarlet” red snappers because it
had no official standard for them,

The only accurately labeled red
snapper we found was at Burhop's
Quality Seafoods, a fish siore in
Glenview, T, There it sold for $13.95
a pound. Also in the Chicago area
that week, we bought alleged red
snapper at three Jewe] supermarkets
and at one Omni Superstore, The
fish sold for $4.19 per pound at
Jewel, and only $3.98 at Omni.

Sole mates

Eight of the 14 samples of the sole
we bought were also mislabeled.
Grey sole wasn't grev sole, lemon
sole wasn’t lemon sole, petrale sole
wasn't petrale sole, English sole
wasn't English sole. A fish called
Queen Charlotte sole was a complete
mystery; it isn't even mentioned in
the Fish List.

Those fish could have been any
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one of the 57 species of flat white
fishes that the Fish List identifies as
sole, sole/flounder, or flounder, Our
unknown soles were pricey, selling
for as much as $10.99 a pound. ¥ the
refailer was substituting a cheaper
flat white fish, consumers wouldn't
be the wiser.

Another mystery came in pack-
ages labeled Dover sole. In the U. 5.,
most Dover sole is a cheap, inferior-
quality fish found off the West Coast,
not to be confused with the prized
European Dover sole, which is
caught in North Sea waters. When
available, European Dover sole com-
mands high prices—812 to $18 a
pound at retal. Two packages
labeled Dover sole that we bougiit
were not even the cheap West Coast
species. It's hard to imagine what
fish retailers were substituting, but
whatever it was, they got a good
price for it At a Safeway in
California, our misbranded Dover
sole was selling for $5.69 per pound.
At a ShopRite in metropolitan New
York, it went for $4.99.

Gefting scrod

Scrod is a young cod, haddock, or
poliock. It is nof a species recognized
by the Fish List, A few retailers cor-
rectly identify their fish as “scrod
cod,” but they are the exception,
Most simply label the packages
“scrod.” We sent two packages of
alleged scrod to our laboratory. The
lab couldr’t identify one package.
The other turned out to be Alaska
pollock, If serod is & young fish, it's
hard te say what “baby scrod” is,
Last fall, the Jefferson Market, a well-
known fish retailer in Manhattan,
was selling it for $5.98 per pound.

Salmon shenanigans

In store after store we found
salmon steaks and filiets labeled
“Norwegian salmon.” But there's no
such species, according to the Fish
List. Because the Norwegians were
first in the 1.5, market with good-
quality, farmeraised salmon, they
convinced wholesalers, retailers, con-
sumers, and chefs to equate Norway
with quality. The name Norwegian
salmon stuck and is now attached
not only to fish from Norway, but to
those from Maine, Canada, and
Chile. Today, in fact, Norway is no
longer a major source of “Nor
wegian” salmon in the 1.5,

Last spring, the International
Trade Commission, acting on a com-
plaint from Maine salmon farmers,
ruled that Norwegians were dump-
ing their salmon in the U.S.

market—that is, selling the fish for
less than it cost them to produce it,

The Commission imposed a tariff
averaging 26 percent, which has
priced most Norwegian salmon out
of the market. That doesn't stop
retailers, however, from selling
“Norwegian” salmon, and perhaps
jacking up the price a bit to make
consumers believe their fish is
Norweglan-raised,

Confusion doesn't stop with a
salmon's national origin. Retailers,
particularly in Chicago, advertise and
sell “silver brite” salmon. Silver brite
is not a species recognized by the
Fish List, but a term that describes
the skin color of chum salmon when
they’re caught in the ocean and their
skin is still silvery bright.

It's easy to see why retailers prefer
the name silver brite. Silver brite has
maore sales appeal than the humble
chum, a fish that is also low on the
salmon guality totem pole.

Ask the derks?

Since package labels are often
unreliable, are the clerks at the fish
counter better able to tell you what's
in the package?

A clerk at 2 Dominick’s supermar-
ket in metropolitan Chicago admitted
that clams labeled “cherrystones”
were not really cherrystones. They
were “topnecks,” he said. He
explained that he did not have the
right label, but he had to call them
something.

At a Jewel store in metropolitan
Chicago, the man behind the fish
counter told us the kind of salmon
offered for sale was called “brie"—as
in the cheese. He thought for a
moment, then corrected himself. Ne,
he said, “it is brite—brite salmon.”

His knowledge of other fish was
similarly limited. When we asked
what kind of snapper was in the dis-
play case, he replied: “a mild fish.”

At a Lucky supermarket in
California, we wanted to know if the
Dover sole was the European variety.
The clerk assured us it was,
although its $4.28-per-pound price
suggested that it was caught closer
to home, perhaps in nearby
Monterey Bay,

Read the signs?

You can also read the signs posted
around the display case and hope
they shed light on the fish you're
buying. But, in our experience, the
signs are just as likely as the package
labels to keep you in the dark.

At Burhop's, the specialty fish
store in Glenview, IIl., that sold us
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the only real red snapper
we found, a sign near the
fish said that it had come
from Hawaii. We asked
the clerk behind the
counter, just to be sure,
He said the snapper came
from Florida, which was
probably right since red
snapper does live in the
waters off the Florida
coast, but not near
Hawaii.

The blackhoard behind
the counter at an A&P in
metropolitan New York
told customers that the
salmon it offered for sale
was “fresh Norwegian
salmon steak.” Knowing
there was little Nor-
wegian salmon around,
we inquired further, The
clerk said that the salmon
was really from British
Columbia.

At Cub Foods in
Lombard, I, a label next
to the salmon steaks iden-

Mystery puackages
We bought these
packages labeled
“rainbow trout” and
“bluefish” and sent
them to the National
Seafood inspection
Laboratory for analy-
sis. The lab said nei-
ther fish matched fts
label.

tified them as Atlantic
salmon. However, the
blackboard near the dis-
play case contradicted the
label. It said the salmon
sold that day was “king
salmon from Alaska"—a
different species, and a
different ocean.

Rely on the FDA?

Fish that doesn't match
the package label is mis-
branded, according to the
Federal Food, Drug, and
Cosmetic Act. The FDA
can seize the fish and
destroy it. The FDA's

FRESH BLUEFISH FILLET

o SEP 2B 0%
ﬁg‘ggn nma .

Fish List also frowns on
catling fish by their regional names
and warns that using them “may
cause the fish to be misbranded.”

However, as far as fish labeling is
concerned, the FDA rarely takes
legal action against anyone for using
the wrong fish name, regional or oth-
erwise. In the last three years; the
FDA has made only three seizures of
fish that were mislabeled.

Although the agency says it may
have sent warning letters to other
violators, it couldn't tell us how many
such letters were sent. Mislabeled
fish take a back seat to more press-
ing repulatory problems. “You
wouldn'’t want us to spend our time
seeing that red snapper is properly
labeled and ignore botulism in tuna,”
says Mary Snyder, chief of the policy

Handwriting on
the walleye?

Be suspicious of
handwritten iabels
on packages of
fish. A noticeable
portion of our
mislabeled fish
bore labels
written by hand,
rather than
printed by
machine.
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and guidance branch at the FDA's
Office of Seafood. “We go after bla-
tant violators and hope to set an
example.”

State regulators are also supposed
to keep an eye on food labeling in
supermarkets. We didn't find them
overly concerned about counterfeit

fish. Many state agencies have
barely enough money to conduct
sanitation inspections, let alone
worry about fish labels, In New York,
food inspectors don't even look for
misbranded fish at every routine
inspection.

In Tlinois, inspectors from local

health departments inspect retail
grocery stores. They don't look for
mislabeling, either. Says Kerry
O’Shaughnessy, a health inspector
for the village of Glenview, “I know
red snapper has kind of reddish
skin, but I couldn’t tell you if the
store substituted something else.”

The waters where fish live are
often dumping grounds for poten-
tally harmful chemicals that have
been used on land.

Once in water, these substances
make their way info the sediments
at the bottom and into aquatic
plants and animals at the base of
the food chain. Little fish eat plants
and little animals, bigger fish eat
the little fish, and so on up the food
chain, Fish also absorb these sub-
stances directly from water that
passes over their gills, Older fish,
predatory fish, and fatty species of
fish accurmulate more such sub-

stances in their tissues than young-

AND HOW
DID IT GET
THERE?

er, smaller, or leaner ones do.
Although the Environmental Pro-
tection Agency banned polychiori-
nated biphenyls (PCBs) and most
chlorinated hydrocarbon pesticides
in the 1970s, some residues that
were released into the environment

Key findings

Forty-three percent of our samples contained PCBs,
a potential carcinogen and reproductive hazard.

Ninety percent contained mercury, which may harm the
nervous system. Twenty-five percent contained PCBs.

An occasional sample contained residues of the
pesticides DDT, DDE, and DDD, which can affect
reproduction in mammals.

Some samples were high in lead, which can impair
behavioral development in young children.

Fifty percent of our samples contained PCBs Some
-contained traces of pesticides.

harely detectable.

Our flounder and sole were virtually free of pollutants.
Fifty-five percent had no detectable residues; the rest,

FLOUNDER, SOLE
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before these compounds were
banned still remain. They do not
decompose easily, so they linger in
the water sediments and in the tis-
sues of fish and humans for years.

In addition to our lab tests for
bacteria, we analyzed all of our fish
samples for PCBs, mercury, and
for a long list of pesticides. We
also looked for lead, cadmium, and
arsenic in clams.

Forty-three percent of our
saimon, 50 percent of our white-
fish, and 25 percent of our sword-
fish contained detectable levels of
PCBs. Ninety percent of the
swordfish also contained detect-
able amounts of mercury. In some
of these fish, the levels we found
were significant, posing a possible
health hazard to developing
fetuses.

Here's a rundown of what our
laboratory tests found:

PCBs

PCBs are synthetic liquids that
were once used in electrical equip-
ment, hydraulic fluid, and carbon-
less carbon paper.

PCBs promote cancer in labora-
tory animals, but researchers now
believe that a greater hazard may
be their effects on human repro-
duction. One study of women who
ate fish contaminated with PCBs
from Lake Michigan found they
gave birth to smaller babies with
significant developmental prob-
lems. These women reported eat-
ing fish for several years before
they conceived.

By far the biggest source of
PCBs in the human diet is fish,
particularly fatty species, such as
salmon. Like humans, all fish have
PCBs in their tissues, but some
have more than others. The con-
centration of contaminants in fish
is related to the waters they live in.

The FDA established an official
tolerance of 2 parts per million for

Text continued on page 114
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-same kind of Federal inspection for seafood.

1o station Federal inspectors in-every fish-processing
plant. But the fish industry and its allies in ‘the
Congress and the Nixon Administration pressed for
spot-checking rather than “continuous inspection.”..
.-~ “Fish needs the same kind of inspection as meat and
- poultry because it can carry just as many disease-caus-
" ing organisms,” Hart argued at the time. Although he
i+~ held hearings in 1967, 1968, 1969, 1971, and 1974, no
. bill requiring seafood inspection ever passed. When
. -Hart died in 1976, his push for fish inspection died too.
*“Fish inspection was largely a dormant issue through
the 1980s. Then in 1990, the U. S. Senate and the
-~ House both passed bills requiring mandatory inspec
. tion of all fish-processing plants. Each house, however,
‘had its own idea of how fish should be checked, and
.. neither bill became law. :
/- 'The big hang-up this time was which Federal agency
- should monitor the nation’s fish supply. The fish pro-
.-cessors pushed for the U.S. Department of Agriculture
to get the job. But some consumer groups, including
CU, preferred that the Food and Drug Administration
inspect fish. The Agriculture Department’s historical
coziness with industries it regulates, plus its recent
attempts to weaken its own regulatory authority over
meat and poultry, didn’t bode well for strong fish
inspection.
In the meantime, the FDA has assumed the role of
. chief seafood cop. “We think we have an outstanding
mandatory fish inspection program,” says Thomas
~Billy, director of FDA's newly created Office of
" “Seafood. “Under the Food Drug and Cosmetic Act, we
“have authority to inspect every seafood plant in the
country.” . :

Starved for money _ v

- In CU's view, the FDA’s “mandatory” program falls
short. The FDA has authority to inspect every seafood

. plant, But starved for money, it has used that authority

- The FDA can't compel the seafoodprocessing plants
it inspects to keep records of such things as tempera
tures and storage conditions, which would help the
~agency monitor fish safety. Nor does it inspect fishing
- vessels or retail fish stores, both significant problem
.areasinthe handling of fish. . . . :
+:"We also discovered big holes in the shellfish sanita-
_ “fion program, which the FDA supervises. Not only did
“we find clams with high levels of potentially harmful
“bacteria, but we also found that stores were not com-
plying with rules for keeping identification tags, a cor
nerstone of shellfish regulation, S
«.: Furthermore, it's hard to have much confidence in
« the agency’s surveillance of chemical contaminants in

'on the Wholesome Meat Act, Michigan Senator Philip
‘Hart introduced a bill that would have required the .

Senator Hart, along with consumer advocate Ralph

ader and representatives of organized labor, wanted L
-agency tested in a recent three-year period, most of the
- domestic samples were from the Great Lakes—an

“incomplete picture of the salmon Americans eat, -

--(epartments also have
“3-hand in monitoring
“the nafion’s fish. But a
lack of money for fre-

skimpy fines levied
violating state health

¢ unsanitary practices or FEDERAL
to improve fish quality. INSPECTION
For their part, some
supermarket chains are
working with the Fed-

-requirements can earn

. -sumers deserve more
= ' than that. They need a
‘-strong program that

“Much of the inspection

i sparingly, inspecting plants once every four years on :
. S A < in place today focuses

fish. In 1989, the FDA checked only 1604 fish samples

WHY DOESH'T TH U5, INSPECT MOR Fsk?

contaminants. In contrast, the same year the US,

‘Department of Agriculture checked 185,000 samples of
~meat and poultry. The FDA has monitored swordfish

.+ for methylmercury since 1970 and recently started
‘monitoring shark as well. But its testing for PCBs in

:salmon is particularly inadequate, Of 143 samples the

Skimpy fines -
‘Local and state health

«quent inspections and

against retailers caught

<odes do little to deter PACKED UNDER

eral govemment to
develop a voluntary
program to check fish.
The supermarkets that
abide by the program’s

a seal of approval that
will assure consumers
that the fish has heen
handled properly. That
seal is not yet in stores.
- CU  believes con-

addresses the microbial
and chemical contami-
-nation of raw fish.

Reul seals These seals are issued to
processors and retailers by the U.S.
Department of Commerce. The top one
indicates that a batch of fish was
inspected as a group. The Packed
Under Federal Inspection mark indicates
the fish was processed in a Federally
approved and supervised plant. The
Grade A mark indicates the fish has met
certain quality standards.

OFFICIALLY SAMPLED

OCT. 3, 1991

U.S. DEPARTMENT
OF COMMERCE

on visible plant or store deficiencies, such as dirty walls

. and floors and the lack of paper towels in employee

restrooms. While important, these problems have little
to do with whether a fish is laced with PCBs or

~methylmercury or whether diseasecausing bacteria
..-are present. C

.. Any program must also focus on quality, Americans
" are eating and should eat more fish because it is 2
“‘healthy alternative to beef and pork. One way to
- improve quality is to mandate better temperature con-

trol, especially in retail stores. Not only must inspectors

- -be more vigorous in policing the femperatures in dis-

play cases, but states should consider changing their

“food laws to require fish be kept at temperatures Jower
~than those now permitted.
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Advised, but not
advertised
States collect
samples of fish
from local water-
ways to test for
contaminants. If
a body of water
is particularly
polluted, siates
issue advisories,
generally aimed
oniy at sports
fishermen. We
found advisories
inconsistent from
state to state,
often offering
different advice
about the same
fish from the
same waters.

Sygma Photo News-Patrick Forden photographer
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PCBs in 1979. The tolerance is the
agency’s basis for taking legal action
and destroying contaminated sam-
ples of fish.

Although most of our samples
were within the tolerance levels set
by the FDA and would have passed
the agency’s inspection, that's scant
comforl. As PCBs linger in the envi-
ronment, their composition changes,
and they gradually
| become more toxic.
These  “weathered”
forms”™ of PCBs are
more toxic than those
forms tested in studies
on which the tolerance
was based. And these
more toxic forms are
likely to be found in
fish.
= Furthermore, the

f FDA set its tolerance
before the hazards to
human reproduction
were documented, at a
time when people were
eating less fish, and be-
fore the toxicity of PCB
breakdown in the environment was
known.

The last factor is especially signifi-
cant, since PCBs accumulate in body
tissue. The PCBs that you eat today
will be with you decades into the
future,

Given these facts, we think even 1
part per million of PCBs in fish is too
high. Our laboratory detected levels
ranging from 0.2 to 2.1 parts per mil-
lion in our whitefish, swordfish, and
salmon. Three out of 10 samples of
whitefish contained PCBs exceeding
1 part per million; three out of 20
samples of swordfish did.

Seven of 10 salmon samples we
purchased in New York contained
PCBs ranging from 0.7 to 1.3 parts
per million. Thirty percent of the
samples from Chicago had detect
able levels, ranging from 0.2 to 0.8
parts per million.

Some of our Chicago salmon sam-
ples were probably species from the
West Coast, at least that’s what the
store clerks told us. Those salmon
may have come from less-contami-
nated waters than fish from the
Atlantic or the Great Lakes, the pos-
sible sources of fish we purchased in
New York., However, because the
package labels, store clerks, and
signs were not always helievable, we
couldn’t tell for sure where our fish
was {rom.

Nor could we tell whether it was
“farm-raised,” as some salmon is.
Just because sakmon is farm-raised

doesn’t mean it's contaminant-free.
Farm-raised fish spend part of their
time in pens in the ocean. Their diet
also consists of manufactured feed,
which is based largely -on fish that
may have contained PCBs.

Mercury

Mercury is a poisonous metallic
element that is released by burning
fuels as well as by industrial and
household wastes, Eventually it set-
tles in waterways and oceans where
it joins naturally occurring mercury.
There, bacteria convert it to the toxic
compound methylmercury.

Methylmercury is a poison that
affects the development of the ner-
vous system. Unlike PCBs, which
linger in the fatty tissues of humans
for many years, mercury eventually
leaves the body, usually within two
years, provided you stop ingesting it.

Mercury accumulates in large fish
that live a long time, such as tuna,
shark, and swordfish. Almost all of
the mercury in fish is the compound
methylmercury. The FDA has set an
informal action level of 1 part per mil-
lion for methylmercury in fish.

Ninety percent of our swordfish
samples had detectable levels of total
mercury, ranging from 0.46 to 24
parts per million. The average of
those samples was 1.14 parts per mil-
lion. Forty percent contained mer-
cury that exceeded the action level,

The high levels of mercury we
found in swordfish are not surpris-
ing, since mercury is present in
oceans throughout the world.
There's no way to prevent swordfish
from accumulating it in their tissues.

The FDA told us, however, it is
“actively reevaluating the action level
for methylmercury,” a step in the
right direction. The Canadian Health
Protection Board has a lower stan-
dard for mercury in fish—0.5 parts
per million. Eight-five percent of our
swordfish samples would have
exceeded the Canadian limits.

Pesticides

Residues of pesticides used on
farms and forests, and for mosquito
control ultimately find their way into
rivers and oceans. There they remain
for many years., For example,
although the EPA banned the use of
DDT in 1972, several of our fish sam-
ples had measurable levels of DDT
and the products it creates when it
breaks down—DDD and DDE-in
their tissues.

DDT and its breakdown products,
as well as the pesticides dieldrin and
endrin, can all affect the human ner-

vous system. DDT, DDE, and diel-
drin have also caused liver tumors In
rodents, and all of these pesticides
affect reproduction in mammals.

The FDA has set an informal
action level of 5 parts per million for
DDTin fish and 0.3 parts per million
for dieldrin and endrin.

Two of our samples, one of catfish
and one of sole, contained more than
6 parts per million of DDE. Several
others, notably catfish, had lower lev-
els of DDT and its breakdown prod-
ucts. The presence of DDT in catfish
is not surprising, since they are often
raised in ponds on land once used
for agriculture.

Our lab reported levels of the pes-
ticide dieldrin over the action level
for two samples of lake whitefish and
levels of endrin from 0.1 to 0.2 parts
per million for four samples of sword-
fish, salmon, and flounder.

The species most free of pesticides
were flounder, sole, and clams, We
detected no pesticide residues in half
of our New York flounder sampies;
the other half contained only frace
amounts. Six of the 10 sole samples
purchased in Chicage had ne
detectable levels of pesticides; the
others contained levels of DDE rang-
ing from a {race to more than 6 parts
per million.

DDT and its breakdown products
are widely dispersed in the environ-
ment and will show up in the human
diet for decades to come. While its
use has been banned in the U.S,
DDT is still used in other countries.
However, since only an occasional
sample of our fish had significant
pesticide residues, the overal] hazard
from this group of contaminants
appears relatively low.

What's in dams?

We found no measurable levels of
pesticides in clams. But a number of
our samples had refatively high lev-
els of arsenic and lead, The hazards
posed by arsenic in shellfish are not
clear. Lead, even at very low levels
impairs behavioral development in
young children. The FDA has set no
action level for lead in seafood.

About half of our samples con-
tained lead ranging from 0.31t0 7.8
parts per million. Compared with
other foods, such as fruits and veg-
etables, which typically contain 0.01
parts per million, the lead levels in
clams are high. ]

Reprints of this report ave available
in bulk quantity. For information
and prices, write CU Reprints, 101
Truman Ave., Yonkers, N.Y. 10703
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It remains
versatile,
nutritious,
and even
cheap.
But is it
clean?

High protein?
This tuna’s
“Hi-Protein”
claim is redun-
dant—all tuna
is high in pro-
tein. Qur tests
found no more
protein in
Carnation than
in the average
chunk light,
and about four
grams less
protein per
serving than is
listed on the
can's label.
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f fresh fish is
often spoiled or con~
taminated, is canned
=20 tuna any better? That's a
key question, because for many
Americans, “fish” and “tuna” have
become synonymous. Canned tuna
consistently tops the charts as the
most-eaten seafood in America, far
ahead of the runners-up, shrimp and
cod. Americans consume about half
the world’s output of canned tuna.
They've been attracted, no doubt, by
the product’s low cost, convenience,
and mild flavor.

The quality of canned tuna, how-
ever, has dropped in recent years.
High bacterial counts are not a prob-
tem, as they are with the mishandied
fresh fish we bought. Canning's high
processing temperatures kil virtually
all bacteria. And our tests show that
levels of mercury, a potential hazard
in swordfish, are generally within a
safe range in tuna. But about half the
samples we tested were
contaminated with filth,
primarily debris from
insects, rodents, and
birds—"extraneous mat-
ter” that the industry
had virtually eliminated
when we tested tuna in
1979, While this contamination does
not pose a clear health hazard, it
does suggest that overall sanitation
in tuna canneries—most of which are
now outside the U.S.— is not up to
snuff.

For our tests, we netted cans of 41
tunias from around the country: solid
and chunk, white and light, in oil and
in water. (White tuna, the more
expensive variety, is pure albacore,
while light tuna is a mixture of differ-
ent species
of fish; see
“Tuna Types,”
page 118) We
also bought three
“diet™type tunas—
fish packed in water
with no added salt—and
one that claims 60 per-
cent less salt than regu-
lar, In addition to the
three big national tuna

Bumble Bee,
Chicken aof the
Sea, and StarKist—we
sampled smalier brands
like Carnation, Empress,
Geisha, and 3 Diamonds,
as well as several supermarket
Iabels. Besides testing the fish for
cleanliness, we evaluated our sam-
ples for appearance and taste.

Contaminants in the can

The U.S. Food and Drug Admin-
istration is authorized o ensure that
processed food is free of extraneous
matter such as rodent hairs and
insect parts. Nevertheless, the Gov-
ernment considers a low level of
such contaminants to be unavoidable
because the filth originates in nature
and it can’t always be eatirely
removed. An FDA biologist told us
that canned tuna is “relatively clean,”
citinga study published in 1988 that
found extraneous matter in less than
5 percent of some 1600 cans exam-
ined, But when he checked the re-
cords af our request, he found that
those tuna samples had been col-
lected in 1977.

We decided to check the current
state of tuna for ourselves. We sent
three samples of each tuna product

to a lab that specializes in such test- -

ing. Scientists there wash the fiith
from the fish and examine it under a
microscope. About half

of the 123 samples ™
contained things that
shouldnt have been
there: insect parts,

hairs, fish

scales, and
feather “bar-
bules” {indigestible bits of
feathers that birds swallow when
preening and later excrete, appar-
ently when flying around the boats
and processing plants). Exiraneous
matter turned up in at least one sam-
ple of each brand we tested.

‘This wasn’t the first time that our
tests had found such contaminated
tuna in cans. In 1974, we found a sim-
jlarly high rate of filth in tuna.
Following that report, the industry
appeared to clean up its act; the next
time we checked, in 1979, less than 2
percent of the cans we examined
contained extraneous matter. 30 we
know that it is possible for the indus-
try to produce clean canned tuna. In
the last several years, however, laxity
seems to have set in once more.

Detritus from rats, birds, and
insects won't necessarily make
canned tuna unsafe to eat, since the
canning process should kill bacteria
the contaminants may carry. But this
extraneous matter could
be an indicator of tuna-

processing  condi-
tions that are
generally




unsani-
tary. In any
case, conta-
mination
puts mate-
rial in the
foed that
has no rea-
son to be
there at all.

The Gow
ernment takes
extraneous mat-
ter seriously in
the tuna it pur-
chases for the U.S,
military and for Federal food pro-
grams. At the request of Government
agencies, the National Marine
Fisheries Service, a part of the U.S.
Depariment of Commerce, will test
tuna before the Government buys it.
The Fisheries Service will reject an
entire lot of tuna if its Iabs find extra-
neous matter in even a small fraction
of the cans of tuna they test.

If Uncle Sam demands a high level
of cleanliness in the tuna it buys,
then its consumer watchdog, the
FDA, should do what's necessary to
give the rest of us better than 50-50
odds of getting a clean can of fish,
Better sanitation at the processing
plants would keep out most of the
insects and rodents, and would help
wash off the feathers, insect parts,

and hairs that still find their way onto
fish. We urge the FDA to use its
authority to inspect huna for extrane-
ous matter and to demand that can-
neries get out the filth.

Mercury: How great a risk?

Mercury, a toxic metal that can
damage the brain and nervous sys
tem, is dispersed throughout the
oceans. (The metal gets there from
natural and industrial pollution of the
atmosphere and rivers.) Background
lévels of mercury in the open ocean,
where tuna live, tend to be extremely
low, about 50 parts per #illion of
water. Nonetheless, mercury can
work its way from plankton up the
food chain to concentrate in tuna
flesh, just as it concentrates in other
fish, like swordfish, that are likewise
high on the food chain.

Swordfish typically have much
higher mercury levels than tuna (see
“What Chemicals Are in Fish?” page
112). But because Americans eat
more tuna than any other fish,
canned tuna is a greater source of
exposure than other seafoods, and
greater, for most of us, than any
other item in the diet.

We sent three samples of each
canned tuna out for testing to see
how much mercury they contained.
The FDA has set an acceptable limit
on mercury in marine fish at 1 part

per million (ppm) and, from health
studies, has determined that a per-
son’s total daily intake should be no
more than 30 micrograms of mer-
cury (a little more than one-millionth
of an ounce) from all sources.

Our findings are reassuring. The
average level of mercury detected
was 0.16 ppm, onesixth of the
Government’s limit. If you eat half an
average can of tuna, you'll consume
just 15 micrograms of mercury,
which is only half the acceptable

daily maximum, Incredible
Our results represent averages. | shrinking fish
Six of the 123 cans we analyzed did | in the 1970s,
have more mercury per serving than | You could find
the 30-microgram intake limit—but -oungr?‘tuna
an occasional dose that size is not ggga'ers en
enough, in our opinion, te worry switched to
ahout. We never found a product | § 1/2-punce
with high mercury levels in all three | cans. Now
cans tested, and no brands, individ- | they're 6 1/s
ual preoducts, or types of tuna were ounces.
consistently higher or lower in mer- | StarKist
cury than others, So even if you eat ishrank its cans
tuna regularly, your average mercury ;;g egl?soéggg
intake should be below the maxi- followed suit.

mum safe level. And since mercury
does its damage only over a long
period of exposure, the average dose
is what counts,

Based on advice from authorities
on mercury toxicity, we believe the
amount of mercury in the typical
American diet—even a diet that

FROM CATCHING TO CANN
HOW TUNA REACHES YOUR PLATE

Tuna, the biggest members of the mack-
erel family, are prodigious swirnmers, ply-
ing the Atlantic and Pacific at top speeds of
45 miles per hour. Ancient Mediterranean
fishermen posted watchmen on coastal
cliffs to sound an alarm when a schoo!
swam by; the fishermen, waiting in boats
below, took off in pursuit. Today, tuna are
hunted by boats with “longlines” sprouting
baited branches for miles, or with vast
drawstring nets called “purse seines.”
Those nets also used to trap
and drown hundreds of
thousands of dok
phins a year. But in
the wake of a
tuna boyeott in
1988 and a Federal law
protecting dolphins, fishing
boats have found ways to avoid
catching the mammals in their nets. As
a result, the vast majority of canned tunas
sold in the U.S, are now “dolphin-safe.”

Of the various tuna species, five typically
wind up in cans. The albacore has white
flesh and is often used for “solid” packing:
It's canned in big sections cut against the
meat’s grain. By Federal law, albacore is
the only tuna that may be labeled “white.”
it commands premium prices because of
the fish's relative scarcity and the labor
involved in caiching it. (For albacore, fish-
ermen must often use lines—sometimes
bamboo poles— not nets.)

Four cther species—yellowfin, bigeve,
bluefin, and skipjack—are canned as
“light” tuna, an inexpensive variety that
often contains bits of two or more species.
Light tuna is almost always canned in
chunks—a mixture of pieces in various
shapes and sizes—not solid cuts.

Tuna boats, out at sea for months at a
time, usually freeze their catch in brine to
transport it to the cannery. There, as one
fisheries expert puts it, “they use every
part of the fish but its smile,” Some pro-

cessors run their boilers on a fuel of tuna
fat, and all routinely shunt fish scales,
bones, and scraps into fertilizer and animal-
food production. .
The fish flesh that consumers ultimately
buy is processed in stages. First, the fish
are thawed, cleaned, and partly cooked.
Only after that are the tuna boned and fur-
ther trimmed of skin, scales, and various
blemishes—all by hand—and sent to auto-
matic equipment for shaping, cutting, and
Processing most often adds salt, vep-
etable broth, and hydrolyzed protein, a fla-
vor enhancer that can contain MSG.
Sometimes vegetable ofl is added, though
most tuna nowadays is packed in water, a
nod to dieters and others trving to cut
down on fat. Finally, cans are vacuum
sedled and heated to complete the cogk-
ing. In the end, a typical 20-pound fish will
have vielded nine pounds of prime meat,
enough to fill about two dozen cans.
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includes a serving of tuna practically
every day—poses virtually no risk to
the average healthy adult. But one
group needs to be prudent: pregnant
womern. We'd advise them to go easy
on canned tuna, because fetuses are
extremely sensitive even to very low
doses of mercury.

Tuna nutrition

Despite this special concern for
pregnant women, and the questions
raised by the contamination we
found, we consider canned tuna to be
a safe food with much to recommend
it nutritionally.

Tuna flesh is very rich in protein.
Three ounces of selid white tuna in
water—about half a can—supplies
more than 20 grams of protein,
roughly half a day’s requirement for
an adult. If the tuna is packed in
water, that serving will contain only
about 100 calories, roughly 85 per-
cent of them from protein. (Chunk
light tuna in water typically contains
slightly less protein and fewer calo-
ries than solid white, because the
space between chunks makes for a
bit more liquid and less fish.)

When the processor adds veg-
etable oil, however, the calories and
fat increase. Tuna in water supplies
just a gram or two of fat per serving,

EpEY

wis‘

White tuna Light tuna

roughly 10 to 15 calories’ worth. By
contrast, three ounces of chunk funa
in oil, drained, contains eight grams
of fat, which account for nearly half
of the serving’s 155 calories. If you
eat the oil-packed tuna undrained,
you'll get 235 calories, close to 70
percent of them from fat. (See “Tuna
Calorie Counts,” page 120.) Draining
an oil-packed funa and then adding a
tablespoon or more of mayonnaise
per serving, as many people do, will
make the fat and calorie count
higher than it would be if it hadn’t
been drained at all. (A serving of any
canned tuna also provides about 35
milligrams of cholesterol, roughly
one-tenth a day’s limit.)

Even without oil, tuna does contain
some natural fat, but that fat may be
beneficial. The fat of tuna, like that
found in sardines and salmon, sup-
plies omega-3 fatty acids, which
research suggests may benefit the
heart and ciraudatory system. White
tuna is an especially rich source, sup-
plying 650 milligrams per serving;
light tuna offers only one-fourth as
much. By comparison, fish-oil cap-
sules typically supply only 300 to 500
milligrams of omega-3.

Tuna can contain a significant
amount of sodium. Our spot check of
several products found that a serving

‘Diet’ tuna

Listed by types; within types, listed in order
of overall sensory quality. Products that are
within a few points of each other are similar
in sensory quality; those with identical

8 Must be albacore, a
mild-tasting species
with chicken-like flavor,

B Most samples tasted
very good.

# Most are solid pack; a

few brands offer chunk.

B Most expensive of
canned tunas, often
$1.50 per can.

& About 100 calories per
serving if canned in
water, 145 calories
(drained) if in oil.

8 Often a mix of yel-
lowdin, skipjack, bigeye,
and biluefin.

B Stronger fish taste than
albacore. Most sam-
ples tasted good; none
rated as very good.

B Virtually all are chunk.

B Most popular, cheapest
variety, typically 75
cents a can or less.

& If packed in oil and
eaten drained, slightly
more calories than light.

B Can be either a white
or light tuna,

B Bland and dry—not too
tasty in our tests—but
looks attractive, with
few blemishes.

B Spring or distilled water
used in processing—no
salt added.

B As expensive as solid
white tunas.

& Except for sodium,
nutritionally similar to
regular tuna.

Produdt
rite tuna in'o
Bumble Bee Fancy
Chicken of the Sea Fancy
StarKist Fancy

3 Diomonds Fancy
 White fung in wate
Bumble Bee
Lady Lee {Lucky Stores)

Empress Fancy

Chicken of the Sea Fancy
Bumble Bee Fancy

Kroger Fancy

StarKist Fancy

3 Diomonds Foncy

Carnation Fancy

Geisha

ALP Fancy

Albertsons

StarKist Select, 60% Less Salt
Chicken of the Sea Bictetic Fanty
{Light funa in oil
Kroger

3 Diamonds
Chicken of the $en
A&P

Bumble Bee

Cuptuin's Choite (Safeway)
StarKist

Hight Juna'in wate
Captain’s Choice (Safeway)
Chicken of the Sea

A&P

Lady Lee {Lucky Stores)
Carnation Hi-Protein
Geisha

Empress

StarKist
Pathmark

Albertsons

3 Diamonds

Bumbhle Bee

Kroger

Shop Rite

Chicken of the Seq Diet
$tarKist Diet
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scores are listed alphabetically.
EF Pack. Solid pack (5) should contain one
piece of fish cut crosswise. Chunk pack {€)
contains smaller chunks and slightly more
liquid.
H Price. Unless noted, for a 6vs-ounce
can. Prices are the estimated average,

4] Appearance. Unless otherwise noted,
white tunas had a fairly uniform light color
with a few blemishes and little grated fish;
lights were darker and less neatly packed,
with more grated fish

5 ] Sensory comments.Comments indicate
distinctive characteristics of each product.

based on prices paid nationally in recent
months. A * denotes the price CU paid (if a
national average wasn't available).

El sensory index. Based on measure-
ments by our trained sensory panel. See
text for “typical” profile of white and light
tuna and our criteria for excelience.

H Sensory comments

Uniform white color, mostly solid; mild, full flavor, chicken-like.

]

8 1.55 Mostly solid; a bit dry; chicken-like flavor.

8 1.54 = Uniform white, mostly solid (though much fish is grated in some cans); chicken-like flavor.

S 1.38 + Mastly solid; a bit dry, tough; mild fish flaver, chicken-like taste. One can had rancid-oil taste.

[ 1.28 i | Sloppily packed (many flakes, much grated fish); moist; fult fish flavor.

S 1.2100* i Blemished areas; some cans with much grated fish; fult fish flavor with chicken-like flavor.

S 1.28 S | Neatly packed; full fish flavor.

S 1.53 e | Light white but with blemished areas; some cans with much grated fish. Full flavor, chicken-like,

8 1.53 ovrog o White color, neatly packed; bt with blemished areas; scme grated fish.

S 1.48 4 Light white uniform color; mild fish flavor.

s 1.60 ez N Light white uniform eolor, relatively blemish-free; mild fish fiavor, chicken-like; some cans with little
i i saltiness.

S 1.42 } Blemished areas; a bit sour, bitter, with tinny off-taste.

S 1.31 ¥ Beige; mild fish flavor; a bit sour, bitter, with tinny off-taste.

s 1.32 e e e | Neatly packed small chunks; & bit dry; mild flavor.

5 1.12 s | Neatly packed chunks; a bit dry; some cans with little saltiness.

s 1.33 . Neatly packed chunks; & bit dry, mild fish flavor; a bit sour, bitler, with tinny off-taste; some cans with
. v littte saltiness.

C 155 ¢ White; sloppily packed {many flakes}; dry; bland, with sourness, little saltiness, and tinny off-taste.

C

White; many flakes; dry, tough; very bland; a bit sour; not salty, with slight petroleum cff-taste,

Very light; sloppily packed (mostly flakes); relatively blemish-free; mushy texture; full flavor.

G
c Sloppily packed {mostly flakes); mild fish flavor.
c 78 Dark beige; sloppily packed (but relatively blemnish-free); full Ravor, with sourness.
1 C t.15 Sloppily packed (mostly flakes); stight organ-meat taste, sour, tinny off-taste.
C 76 Some chunks, grated fish; mushy texture; sour, and slight bitter, tinny ofi-tastes.
c 78 . Sloppily packed {(mostly flakes); relatively blemish-free; mushy texture; sour, salty, and slight bitter
' M and tinny off-tastes.
¢ 76 " Color varied; sloppily packed (most flakes); mushy texture; mild fish fiavor; slight bitter and tinny

off-tastes, plus icdine off-taste in some cans

BIFHOO ©| ClOOIO ©|OBOB| | © O OQOCOL DO ®IOOOO B (B0 00 [Oaldo) (B

c 72 . Neatly packed chunks.
[+ 77 G R o 3 Sloppily packed (mostly flakes).
c 73 i 4 Relatively blemish-free.
C B0 $ Sloppily packed (mostly flakes). Some cans with little saltiness.
c 83 " gii’glt?s“tyé packed {mostly flakes); some cans with much grated fish, blemishes; salty, with tinny
C 71 + Dark beige; more chunks; retatively blemish-free; tinny off-taste.
C .66 4 Dark beige, more chunks; relatively blemish-free; sour taste.
C 77 ] Slopplly packed (many flakes); many cans with excessive grated fish; sour taste.
c qol e ¢ Sloppily packed (mostly flakes); bitter, some cans with iodine ofi-taste.
C 56 Pink; siopplly packed—some cans with much grated fish—but relatively blemish-free; excessively
. fishy taste.
c 79 e Dark beige; sloppily packed {mostly flakes); some cans with much grated fish, some fat globules;
A organ-meat taste, bitter, with tinny off-taste.
C .80 e B | Dark beige; sloppily packed; slight organ-meat taste,
. c 54 ag Dark beige; more chunks; saity and bitter, with tinny off-taste.
c 5" » Relatively blemish-free; slight organ-meat taste.
C 1.35 Light color; more chunks; refatively blemish-free; dry; very bland; a bit chicken-like flavor; not salty.
c 1.39 Light color; more chunks; dry; very bland; a bit chicken-like, not salty, less sour and bitter,
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of regular canned tuna supplies any-
where from 160 to 375 milligrams of
sodium, with considerable variation
from can 1o can of the same product,
People who must follow a sodium-
restricted diet may want to try a spe-
cial low-sodium brand. The no-salt-
added “diet” tunas we checked sup-
ply only about 30 milligrams of
sodium per serving; the reduced-salt
StarKist Select, about 80. But rinsing
a serving of regular tuna will also
generally remove most of the
sodium, although you'l lose some B-
vitamins as well.

Is thut tuna ‘excellent’?

if you eat your tuna in a cassercle
or mixed in a salad with mayonsnaise,
celery, and onions, you may not care
much what it tastes like plain. But for
dieters and others who eat tuna
unaderned, we had a trained taste
panel sample the fish straight (after
draining) for flavor and texture. The
results form the basis of the Ratings’
sensory index,

Our standards for taste were dif-
ferent for white tuna—the more
expensive, pure-albacore variety—
than for light tuna, a mixture of dif
ferent types of the fish. To be rated
excellent, a white tuna must have a
mild to moderate fish taste, often
with a slight chickenlike flavor,
while excellent lightmeat tuna can
have a stronger fish flaver. Both
kinds should be moderately salty but
free of off-tastes like tinny, iodine,
petroleum, or organ-meat flavors. In

addition, -both should be slightly

1 water, drained
n oil, drained

il,

undrained

Here's how the different varisties of tuna measure up.
'he gray area of each bar represents the number of
calories that come from fat. Values are rounded calorie

ounts for a three-ounce serving {(about half a can).
Jata are for Chicken of the Sea, but other brands are
imilar. A tablespoon of mayonnaise adds about 100
calories, virtually all fat :

firm, moist, and easy to chew.

We also had the panel evaluate the
fish for appearance after samples of
fish were drained. The best white
tuna should be white in color, some-
times tinged with pink; light tuna
may be beige, but not too dark or
discolored. The pane] checked for
sloppy packing and blemishes such
as blood spots, yellow patches,
bones, bits of skin, and scales. The
Ratings include a score for each
tuna’s appearance separate from the
sensory index.

In taste tests, the white tunas gen-
erally swam far in front of the com-
pefition. While none was scored
excellent by our standards, many
came close and were scored as very
good. White tunas in oil tended to
rack up the highest scores of ali,
probably because fat helps to round
out and enhance the flavor and
makes the tuna less dry. Bumble Bee
topped the list, with the two other
major brands, Chicken of the Seq and
StarKist, close behind. There were
also very good white tunas packed in
water. Bumble Bee led again, fol-
lowed closely by Lady Lee, Empress,
and Chicken of the Sea.

As a group, the Light tunas-—
whether in oil or water—scored at
least a notch below the whites. None
was judged better than good on our
sensory index. The light-meat tunas
generally had an “unclean” flavor:
Most had at least a slight sour, bitter,
or metailic taste. They generally
weren't much to Jook at, either; the
cans contained some grated fish and

o

In water, drained
- i ot drained

. In ol undralned

50 100 150 200 250

0

50 100 150 200 250

were sloppily packed. Two super-
market brands topped the lights:
Kroger, packed in oil, and Safeway’s
Captain’s Choice, in water.

The low-salt tuna and the three
diet tunas—two white, two light—
were rated lowest of all in taste
within their types. Blandness and
dryness were the main reasons.

Because tuna is 2 natural product,
we expected a certain amount of vari-
ation from can to can. We found a bit,
so the sensory index is necessarily a
composite score for each tuna, We
further learned that you cannot gen-
eralize about the big three brands.
Bumble Bee and StarKist, each capa-
ble of canning such a good white
tuna, turned out mediocre-tasting
light tunas. Results for Chicken of the
Sea were also mixed.

Recommendations

Canned tuna is an excellent, low-
cost source of protein. Depending on
how it’s canned and served, it can
also carry a significant amount of fat.
If you're concerned about your fat
intake, you'll get much less fat and
fewer calories from water-packed
tuna than from tuna packed in oil.
However, there are no major nutri-
tional differences between light and
white tuna, or between solid and
chunk, if you drain the can. The
expensive “diet” tunas, too, offer no
nutritional advantage over other
water-packed tunas besides their low
sodium content—and you could
lower sodfum just as well by buying
any water-packed tuna and rinsing it.

The taste differences between
white and light tuna may not be
worth the extra cost of white, unless
you take your tuna straight or lightly
dressed. While white tunas generally
scored higher in our faste tests,
adding lots of mayonnaise, onions,
and spices would likely overwhelm
the flavor differences we noted. So if
¥ou mix your tuna inte tuna salad or
bake it in a tuna-noodle casserole,
save some money and buy Eght, not
white. Light tuna is often half the
price of white or less, Even so, the
sour, bitter, and “unclean” taste of
many light tunas means you might
well want to look for products near
the top of the Ratings.

For tuna connoisseurs, Bumble
Bee Fancy Albacore, a solid white
tuna in oil, tasted best in its class and
contained nary a blemish. For those
avoiding fat, Bumble Bee Albacore, a
chunk white tuna in water, also
tasted very good, as did Lady Lee and
Empress brands, both solid white
tunas in water, n
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IZ'OR IMMEDIATE i%EIaE%BE

WASHINGTON, D.C. w===--= FALEOMAVARGA ASKB EFA FOR IMMEDIATE
ASSIBTANCE ASSESSING. THE COST IN
CLIANING UP PAGC PACO HARBOR

In support of the health advinory issusd by tha Azeriosn

Banmoa Governnent regarding the levels of centaninants ih the

" innar Pago Pago harbor, Congraseman Yaleomavays has asxked
Willlan K, Railly, Administvatoer of ¢the U.5. snvirenmental
Protection Agency, for assistance in dstarmining the bast mathod
of improving the quaiity ¢f the vater in the harbor and the
cost o clean i up,

The Congressnan is particularly concerned with ¢the
haallth of the children who may have sxten contasinated fish
Lrom the harbor, and urges &1l parents to Qooperate with any
atudisges the foderal or 1oea1‘ goverazent may ¢onduct to
deternine ths anmsunt $f£ ¢ontaninants vhled nay have >gen
tranefsrrad to children &nd ¢ldor pacple eaving narkar £ish.

“The level of contaninsnts in the harbar is of
tremendous congern tb ne end I will @¢ alil @ can to help find

[ funding for an asvessment and olean up of these terribly
pollutod wvatars,” said Palacmavaaga.

&
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"I want to emphagize sgxin the {mportancs of azting no
nore fish caught {n the innar hardor until a more accurate
daternination can be made as to the sericus of the hagaxd,"
toncludes Falsoxavaags,



i‘aleomavaega asks U.S.
Environmental agency
for Pago Harbor help

Congressman Faleo-

~ mavaega has asked William K.

Reilly, Administrator of the
U.S. Environmental Protection
Agency, for immediate imme-
diate assistance in determining
the best method of improving
the quality of the water in Pago
Pago Harbor and the cost to
clean it up.-

In a press release issued
yesterday, the congressman
expressed his support for the
health advisory issued by
ASG last week which warns
residents of the danger of
cating fish from the inner
harbor because of the high
levels of contaminants present.

The release stated that Fa-

leomavaega is particularly
concermned with the Health of
the children who may have
eaten contaminated fish from
the harbor, and urges all par-
ents to cooperate with any
studies the federal or local
government may cornduct to
determine the amount of con-
taminants which may have
been transferred to children
and older people eating harbor
fish.

“The level of contaminants
in the harbor is of tremendous
concemn to me and I will do all
I can to help find funding for
an assessment and clean up of
these terribly polluted water,”
said Faleomavaega.

“T want to emphasize again
the importance of eating no
more fish caught in the inner
harbor until a more accurate
determination can be made as

02y 19

to the serious of the hazard,”
concluded Faleomavaega.

When contacted Tuesday
by the Samoa News for the
views of the governor, the
governor’s press officer,
David Freibert, said that the
territory’s children are the
governor’s first priority.
Freibert promised to provide a
more specific comment later,
but none have been-received 1o
date.

(The governor and his

_press aide were in Manu’a

yesterday, but the Samoa
News was unable to learn for
what purpose.)

The health advisory was
issued by the American Samoa
Environmental Protection
Agency, which is a division of
the Office of the Govemor,
and the Department of Marine
and Wildlife Resources.

l
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“Old
fish
tales’
told
again

The disclosure that years of
industrial and military activity
may be responsible for the
high levels of poisonous sub-
stance found in the inner har-
bor has rekindled memories of
environmental abuse during
the era when the territory was
a naval coaling station.
_..Since the government's
HSHERIE R thE
area between Leloaloa and the
Rainmaker Hotel can be
deadly, Samoea News has re-
ceived vivid accounts from
long-time residents of oil
spills, ammunition shells
spilling into the sea and matais
dying after eating poisoned
seafood, during the naval
days.

HTC Tuaolo Lemoe,
whose avocation is local his-
tory, believes that the U.S.
Navy can be rightfully blamed
for having a major role in poi-
soning local waters. The Pago
Pago matai pointed to several
examples of environmental
abuse during the naval era.

OIL TANKER

GOES DOWN
One incident that stands out
in his memory was the sinking
of the oil tanker U.S.S.
Chehalis in 1949, “The tanker
was refueling and a fire
started. There was an explo-
sion and two ¢crew members
died,” he recounted. “They
couldn’t contain the fire so
they pumped water into the
vessel. It went down with a

?

*;.

THURSDZ . OCTOBER 24, 1991

full load of fuel and as far as |
know it’s still down there in
the middle of the harbor.”
Tuaolo said that the Navy has
not made any attempt to re-
trieve the sunken vessel or
pump up its fuel load.
Records from a naval court
of inquiry into the incident,
stored at the American Samoa
Archives Office in Fagatogo,
provide a more detailed ac-
count of the October 7, 1949

accident. According to the

(Continued on page 10)

* FISH

_ from previous page

wamning only camc out last
week after a series of meetings
among the ASG agencies in-
volved in the toxicity study
were held to decide what to do
“out the USEPA suggestions.

TWHAT’S
dAPPENING NOW
Environmental Co-ordinz-

or at the local EPA Qffice
Sheila Weigman says contact
has been made with the Cen-
ters for Disease Control and
the World Health Organization
for funding assistance and
guidance in administering the
blood tests.

A public awareness cam-
paign educating the public
about the toxicity study and
warning them of the dangers
of eating poisoned fish is al-
ready underway. Leaflets are

being distributed 10 Bay Area
residents, notices are appear-
ing on the newspapers and
aired on television and radio
and meetings at the village
level are being co-ordinated.
Warning signs will also be
posted in popular Bay Area
fishing spots.

Marine Biologist at the De-
partment of Marine and
Wildlife Resources Peter Craig
explained that no-one can be
stopped from fishing in the
inner harbor--they are free to
make that choice. However,
Craig said it is important that
fishermen and residents be
made aware of the conse-
quences of their actions. If
they decide o feed the con-
taminated fish to their families,
they cannot be stopped from
doing that either. However, if
they decide to sell their caiches
then that’s a different story and
they may find themselves up
against the law.
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Secretary of Interior Manuel
Lujan that moves the National
Park of American Samoa one
step closer to establishment.

The letter of intent informs
the Secretary that the Govemor
is prepared to sign a 50 year
lease to create the nation’s 50th
National Park in American
Samoa, provided that two key
steps are completed first.

The Govemor has required
that a full land appraisal be
done, and a lease price for the
8.1 acres designated for the
pi. . be agreed upon before
proceeding: Following the
appraisal, the Governor and

t0 reach agreement on their

comimon village boundaries.

To expedite the boundary |

agreement’ process, PC Lu-
alemaga Faoa, the Governor’s
special assistant for the park
project, will call a meeting of
the principal matai of the vil-
lages with Iand in the proposed
park.

The meeting will be held at
the new Executive Office
Building in Utulei and the date
and exact time of the meeting
will be announced soon.

For -any further informa-
tion, please address questions
to PC Lualemaga at 633-4116.

Fires out-of-._.
control 1n four
Western states

SPOKANE, Wash. (AP)
-~ Evacuees began returning
to.their burned-out homes as
g g wind eased Thursday,
helping firefighters battle
wildfires that have destroyed
more than 100 homes and
killed five people across four
states.

“Before the fire was letting
us fight it on iis terms, but
now the tide has changed a lit-
tle bit,” U.S. Forest Service
spokesman Kevin Kennedy
said in Oregon. “This is a real
big day for us.”

Fires across parts of
Washington, Idaho, Moritana

and Oregon scorched hundreds
of thousands of acres of grass,
brush and timber. Most were
ignited Wednesday by power
lines dowped in a fierce wind
storm Eﬁ_

60 mph ind kicked up heavy
dust. . .

Killed were an eastern
Washingion woman trying to
flee her home, two people
crushed by heavy equipment
in Idaho and Montana and the
pilot and co-pilot aboard a
California-based air tanker that
crashed en route to firefighting
duty in Montana. The wreck-
age was found Thursday.

AMERICAN SAMOA GOVERNMENT
PUBLIC NOTICE

= - IMPORTANT HEALTH
>c<_mom<mOm_u>oo_u>mo:>mmOm

CONTAMINATED FISH IN HARBOR

Due to serious contamination uav__m:a in Pago Pago Harbor, we advise all
people not to eat any fish caught in the inner harbor (see figure below). .Fishing may
continue in the outer harbor, but fish caught there should be gutted and cleaned
before eating -- do not eat whole fish taken anywhere in the harbor. Reduce or
eliminate the amount of harbor fish consumed, particularly 3 children (who are at
the greatest heatlth risk).

gl SLELDALOA

Always clean

fish from
outer harbor.

Do not eat fish ™ o
from inner AXER B
harbor. ’ . MoTEL TR

gusted to more than -

- Ahmm

EXPLANATION: A mE% has shown that fish caught in ?m _mnmﬂ harbor are
seriously contaminated with lead, other heavy metals, and other coptaminants. A
health risk analysis conducted by EPA indicates that the concentration of lead alone
may reach levels that cause a permanent reduction in the intelligence of nrmaqm:
who regularly consume 3-4 .._._mm_m of harbor fish per week.

While these toxic o:m::om“m are found 58:@:05 the fish’'s body, the fish's
liver is particularly poisonous. Therefore, all fish taken anywhere in the harbor
should be gutted and cleaned before eating. This includes small fish as well as large
fish.

Although sarnpling for this study was limited to the inner harbor, it seems
probable that contamination levels are lower in the outer harbor where there is more
water exchange with clean offshore waters. Further studies are needed to verify
this.

ISSUING AGENCIES: For more information, contact: American Samoa

Environmental Protection Agency (633-2304), Public Héalth Division (633-4623),
Coastal zm:mumSma 1_.8_‘2,: awm-ml_mmv. c_. Marine and Wildlife Resources (633-

Samon Nass .3\»».\&






God made the fish ...
it's still safe to eat,
protests local fisherman

. “God made the fish... it’s
still safe to eat.”” That's the
cxplanation given by an cl-
derly subsistence fisherman
when asked why he was still
fishing in Pago Pago Harbor.
He said that he knew about the
government advisory telling
people not to eat fish caught in
the inner harbor, but he did not
take notice of it because he had
been fishing most of his life in
the area and none of his family
ever got sick from eating his
catch,

At the Star Kist dock on a
wet Wednesday morning, six
_fishermen in two aluminum

“skiffs"are reeling in their lines.
" One shows off his prized caich
for the morning, a three pound
“jack” (tafala), Perched on the
deck of purse seiners and Ori-
- ental longliners alongside the
. cannery dock, about eight
other young fishermen are
waiting to feel a pull at the end
of their lines.

“Have you read the notice
that fish caught in the harbor is
not safe for eating?” I ask the
oldest of the fishermen, a
stocky built man, about 50
years old. He’s cutting up
what Iooked like an aku and
throwing the pieces into the
dark green, colored water.
“Yes, I've read the notices,”
replies the fisherman.”

“Then why are you still
{ishing here?” I asked in re-
sponse. He stated that no-one
in his family has been sick

from eating the fish. In the
second boat, the fisherman
who landed . the-two silver
jacks calls out that they don't
sell their caich, that they only
feed their families with the fish

they haul in (this is what is -

known as “subsistence™). A
bunch of misiluki bananas and’
a cooler sit between the two
fishermen in this second skifT,

After some urging, one of
the younger fishermen on
board replies that he’s read the
health advisory telling people
that fish caught in the inner
harbor is not safe to eat, but
he’s not taking any notice of it.
He assures-that he doesn’t sell
his catch and that none of his
children have fallen ill from
eating the fish he puts on the
table.

I try to explain that tests
have shown that fish caught in
the area between the Rain-
"maker Hotel and Leloaloa

contain poisonous (toxic)
substances which can make
them sick, maybe not now but
in the future, I ask them why
they don’t try fishing some-
where else and I just get a
blank look. *“if you love your
kids, don't feed them that
" fish,” I call out.” Before our
alia takes off, one of the fish-
ermen assures that they'll
think carefully about the health
waming.
What we had stumbled on
was an everyday happening
which has continued unim-

/////?/

peded in spite of the recent
wamings not t¢ eat fish in the
harbor... a practice which,
from all indications, will take
many years and a major public
education effort, to stop.

(It is not illegal to fish in
the inner harbor, nor 1o eat the
fish caught there. As ex-
plained below, the govemnment
has informed commercial
establishments, such as bush
stores, that it is a violation of
law to sell fish from the inner
harbor,)

How do you tell someone
who has depended on the sea
for food .that they can no
longer fish in a certain usual
area because the water is so
full of poisons that the fish
have also twmed bad?

The fish still look okay,
they're not dead so they must
be safe to eat, traditional fish-
ermen reason. How are they
1o know about the delayed ef-
fects of the invisible lead; oil,
PCB and other toxins in the
waters they've fished in for
years?

The fishermen in the skiffs
we saw that morning were
probably part of a growing
fleet of small scale commercial
fishermen. Before the fish
advisory was issued, the fleet
was selling their catches to
bush stores and restaurants
around the isiand, with the
buik going to Bay Area estab-
lishments. Since the waming

{Continued onpage 9)






Samoa, news, Friday, Octlober 25, 199}

7

- Governor Coleman
“addresses Pago Pago
Harbor health alert

{The following is a press
release from the Office of the
Governor.)

The Governor's Office
yesterday announced that it is
working with the EPA, the
Department of Marine and
Wildlife Resources and other
agencies on a number of pro-
jects designed to address the
harbor health alert announced
recently.

“Qur first priority is protect

the health of all American
Samoans -- especially our
children,” Governor Coleman
said. “To accomplish that,
several programs to inform the
public of the risks and to de-
termine the Ievel of risk are
already underway.”
“Secondly, we must con-
tinue and intensify our efforts
to address the root causes of
that problem,” Govemor

indicate that the problems we
are now discovering have their
roots back decades ago. Many
of the contaminants and toxins
that have been identified are
found in DDT and other
chemicals which haven’t been
used in years, but remain em-
bedded in the harbor’s sedi-
ment,”

Projects currently under-
way to address potential health

Coleman said, “The studies problems, as well as address

the long-term condition of the
harbor include:

1. The creation and im-
plementation of a large-scale
public information strategy;

2. Determination of the
magnitude to the problems, in
terms of eating patterns, level
of contaminants in the blood
stream of residents and the
overall risk;

3. The identification of
funding sources for the testing
programs;

4,  Implementation of
tional research and studies of
the harbor environment, in-
cluding comparison with

-other, similar environments:

5. The identification of
funding for the research; and,

6. Continued and intensi-
fied harbor clean-up efforts.

In the effort to fully inform
the public of the potential

&'I\:[.Lfmw_) AN s {_‘}aiq




| health hazards, the initial
§ health bulletin has already been
released and a multifaceted
§ public information stratcgy
8 will soon be employed. In-
¥ cluded in that information cf-
j fort will be additional bulletins
¢ released o the media, village
g and school presentations on
B the hazards, group presenta-
 tions, and other means of in-
j formation sharing,

In order to determine the
| most effective means to test
blood levels for contamina-
tion, the EPA has been in
§ contact with the Centers for
g Disease Control (CC) in
B Atlanta and the World Health
g§ Organization (WHO) to
1 discuss the availability and
applicability of different blood
level tests.

In addition, the Department
of Marine and Wildlife Re-
sources has already begun a
fish consumption survey to
help determine the number of
people at risk.

The CC and the WHO arx
also potential funding sources
for the application of the test-
ing program.

Extensive additional e
search on the harbor and
health hazards is planned, and
the EPA is currently
developing the outline of that
research program, as well as
identifying potential sources o

Potential sources for con
tinued research and clean-up
efforts include the U.S. EPA
the National Oceanographic
and Aerospace Administratior
and the Depariment of Interior

e
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him, and for the entire territory.

common sense and intuition.

Samoa news, Friday, October 25, 1991

\ Dr. Solomona went off island and earned a doctorate in education. He returned
home and for the past 16 years has served in the Department of Education with
distinction. He is doing the work for which he prepared himself.
He is obviously a qualified educator and the ASG personnel system has worked for

But just as there is a specialized body of knowledge associated with the field of
education, so is there such a specialized body of knowledge associated with the fields of
economic development and planning. Being the director of economic development and
planning for a small, isolated, relatively impoverished tropical island requires more than

(Continued next column)

" from previous column
That is, it requires more than common sense and

" intuition if the -tropical island is going to grow and

accommodate that growth in a way that raises the quality
of life and standard of living of its residents.

In announcing Solomona’s nomination, Governor

' Coleman said the nominee was “obviously qualified.”
But those qualifications are not obvious. There was no
mention or indication in the governor’s press release that
Solomona has ever been involved in the areas in which
DPO works: e.g., economic development and planning,
national accounting, statistics and analysis, land-use
planning, natural resource management, environmental
protection, social planning, infrastructure planning, or
administration of a regulatory regime.

The Economic Development and Planning Office

- needs a director with some background and experience in
at least some of these fields if the office is going to make
a significant positive contribution to the quality of life
and standard of living of the territory.

It is of course possible that someone with a different
background can meet success at DPO, but that possibility
should not be pursued as long as qualified candidates are
available, and/or if the need for success is great (it is--
just ask each year’s 1000 school-leavers who cannot find
work here in American Samoa).
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" Fruean: first to find poisoned Fago 11sn

Meet Kolose Fruean, the
science student who is credited
for initiating the toxicity study
of Pago Pago Harbor, which
has produced frightening in-
formation about the amount of
poisons in a popular fishing
ground.

It ali began in 1987 when
the would-be scizntist was
contemplaging an idea for a
science~project for his high
schodl Science Fair. It was by
- “hance that he was watching a
NOVA television docuraentary
which focused on toxicity
problems in a stateside harbor,
created by heavy industrial ac-
tivity. He said the scenario
was very similar to Pago Pago
Harbor. He decided to take up
the project and got support
from science specialist Paul
Cassens.

The Samoana student col-
lected samples of sediment,
scawater and fish from the in-
ner harbor area, specifically,
the marine railway, American
Samoa Power Authority and
the mouth of Vaipito Stream
and compared them with the
same samples taken from Fa-
gasa Bay.

Wwith guidance from his
science teachers and the De-
partment of Marine and
wildlife Resources, the young
researcher wrote to the federal
Environmenial Protection
Agency for information on

was looking specifically for

lead and mercury in the col-
lected specimens.

The project became a two
year hobby for the young stu-
dent. He told of .dissecting
fish caught in the harbor area
to find black spots on the
fish's liver. And he said the
smell of oil from his harbor
specimens was overwhelming.
Fish caught from Fagasa on
the other hand did not show
signs of bad coloring and did
not have any smell,

In a paper he compiled on
his research project, Kolosc
wrole that through qualitative
analysis, he found evidence of
mercury and lead in sediments
and fish livers collected from
Pago Pago Harbor. Samples
from Fagasa Bay showed no
evidence of the toxic sub-
stances, he noted. _

“Mercury and lead are toxic
substances and can greatly af-
fect the health of a person if he
or she consumes fish that
contain these metals,” wrote
the science award-winning
student. “Mercury can be ex-
tremely poisonous if it accu-
mulates in your body where it
may affect mental coordina-
tion, Lead accumulation may
damage the nervous system,
kidneys and can affect red

blood ceills sometimes result-
ing in anemia.”
Kolose didn't stop there.
_He provided some insightinto.,

in Pago Pago Harbor. “The

source of mercury in Pago
Harbor may be from industrial
wastes. -Lead may- enter the
harbor fiom the residues of old
house paint, old paint cans
discarded in streams emplying
into the harbor, discarded bat-
teries, the oil dock, the power
plant or the marine railway,”
he speculated. And he envi-
sioned disastrous results if the
poisonous substances are al-
lowed to accumulate in the
food chains of Pago Harbor
organisms.

He rounded off his paper
with a strong recommendation
to the government “that fishing
not be allowed in the harbor
until further tests may be car-
ried out to determine the extent
of the pollution and to deter-
mine how serious of a threat
this is tc the public health.”

That was in 1988, when
Kolose’s work won him the
top award in that ycar’s
territorial Science Fair. His
findings got the attention of the
American Samoa Legislature

ture which passed a resolution

directing the :&mé:ﬂ govern-
ment agencies to undertake 2
toxicity study of the harbor. It

"was on ‘the strength of the
Fono-approved measure that

the study got underway,
whose results were recently
made public.

Kolose is elated that the
government has finally gotten
around to warning people
about the dangers of eating
fish caught in the inner harbor.
While ASG was slow in tak-
ing up his recommendation,
the publicity given to his sCi-
ence project got some of his
friends and people he didn’t
know to fish elsewhere

He said that a woman came
up to him one day and gave
him $10 and when he asked
what that was for, she replied
that it was a token of apprecia-
tion for his research work.
The woman told him that her
husband usually fishes behind
the Fagatogo market and if it
wasn't for his hard work, she
would have never known the
danger of eating a contami-

nated catch. The woman got
“her husband to fish outside the
harbor.

Even some of his school
mates, who were avid ‘Bay
Area fishermen stopped.
Some continued to try their
fishing lines in the polluted
area and are still doing so 10
this day, he said.

Kolose is now completing
his final year at the American
Samoa Community College,
but has directed his interests
from the sca to the land. He
has his heart set on becoming
an entomologist and is getling
good experience in the field
through part time employment
at the Land Grant Division.
He hopes to continue his
studies at a U.S. college if he
can land a scholarship, but if
that doesn’t happen he’l be
content working for the Land
Grant Division until a scholar-
ship opportunity knocks.

The 22-year old Kolose is
the son of Tuni and Epenesa
Fruean of Pago Pago.

samoa news, Wednesday, October 23. 1991
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Toxic conditions
in inner Pago Pago
Harbor can be <erious

The recent warning from
the government about the
health risks associated with
eating fish caught in the inner
harbor compelled the Samoa
News to do further research on
behalf of our readers. Here is
Monica Miller's report.

L.ast year, thirty-four tons

“of fistrwas harvested by local
ﬁshermcn from the.innecharet:
borgERe
ports indicate that that fish can
be hazardous to your health.

Children face the greaiest
health risk from eating con-

taminated fish caught in the
. inner: PagosPago - Harbor.
Mental retardation, cancer,
kidney damage, and disease of
the liver are some of the ill-
nesses caused by contaminants
found in fish tested for the
toxlcny study of Pago Pago
Harbor—-='I'he ‘findings of the °
study prompted a warning
from ASG last week that fish
caught in the inner harbor are
not safe to eat and those found

in the outer harbor should be urait report of the Pago Pago

A OVeTment Te e HaTho

gutted and cleaned before eat-

“ing.

Peter Craig is the Marine
Biologist at the Deparment of
Marine and Wildlife Re-
sources. He says the findings
should be cause for alarm.
The study, which examined
the toxxcny of se,awatcr scdl-

were heawly contammated
with heavy metals (arsenic,
chromium, copper, nickel and
zinc) had moderate levels of
pesticides (DDT) and the PCB
known as-Arocholor. 1260, .

Sediments also registered
high levels of heavy metals,
PCBs and oil/grease, while the
seawater showed moderate
evidence of heavy metals and
hydrocarbons. :(see chart be-
low for health effects of con-
taminants)

The U.S. Envxronmcntal

Protection Agency’s Risk As-

sessment Section reviewed the

Harbor Toxicity Study and is-

- sued the following finding:

...‘about 70-80% of the chil-
dren consuming the contami-
nated fish could have a blood
lead concentration higher than
10 ug/deciliter (dl), where IQ
levels can be permanently and
advcrsely affected.”

b!ood lead ‘concentranons in
children consuming fish
caught in Pago Pago Harbor,
stating that this will provide

more concrete information to
assess the lead risk from fish
consumption. It also sug-
gested the immediate issuance
of a health advisory regarding
fish consumption in the harbor
until .more definitive data is
obtamed




The USEPA im; ised
upon local authorities the need
to get started on the blood L
screening program as soon as
possible because of the
“potential seripusness of the
situation” and offered assis-
tance in coordinating the effort
and initiating discussions with
the U.,S. Centers for Disease ;
Control on how to ‘go abdut it,

‘Local agencies which co-
ordinated the toxicity study in-
clude the Department of Ma-
rine and Wildlife Resources,
American Samoa Environ-
mental Protection Agency and
the American Samoa Coastal
Zone Management Program.
Those agencies consulted with-
the local Department of Health
after receiving the report from
the USEPA, and the result was

_the issuance last' week of the
health advisory telling the
public not to eat fish from the
inner harbor and that fish
caught outside the restricted
area be cleaned and gutted be-
fore eating.

The Health Department is
now exploring ways to facili-
tate the blood screening pro-
gram and is contacting the
Centers for Disease Control in
Atlanta, Georgia for guidance
and possible funding. Details
will be announced as soon as
the program is in place.

While the study did not ex-
amine toxicity in the outer

(Continued on page 6)
—
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Dear Editor: ¥ '

The most upsetting aspect

.of ASEPA’s rccent waming
. that fish caught in Pago Pago
'Bay are not fit for human con-
sumption is not the reality of
what that mcans about what
" we have all allowed to happen
" to our harbor, but how the an--
nouncement seemed to be
passively accepied by the
community at large.

1t seems as if the scientists
and the regulatory agencies
have only confirmed some-
thing that everybody already
knew. “Who would eat fish
caught there?” was the ques-
tion most often heard. Not
“Who is responsible for our
not being able to ecat fish
caught there?” The prevailing
mood seems to be acceptance,
not outrage.

That is frightening. Be-
cause if we cannot become an-
gry about and concerned about
how we have .allowed our
once sustaining resources o
become poisonous threats then
we are going o let that pattem
repeat itself. The evidence of
that lack of concern blossoms
poisonously all around us in
the Territory.

The fact that it is our chil-
drer who are most seriously
threatened by this winked-at

';‘--contammauonx:svthc ~TOSL-.4
* telling indictment of ‘the pre- )
vailing attitsde. Our children’s
minds and bodies and future
are placed in jeopardy, and we
3 mtandacceptﬁlataspartofthc
sIams guo,pgx} _g’@‘:pnoe of
F “pTOgress.”

Passivity is not progress.

And that inclodes the passivity

ol excusing it as somecone
¢lse’s problem. If some for-
cign power--some Saddam
Hussien—was doing this to
our island and our children and
ourselves, we would rise up in
armms.

“This poisoning and greed-
fueled destruction of our is-
land’s sustaining ccosyslems
must stop. And it will only
stop if we each, as individuals
and aiga and nu'u accept re-
sponsibility for what has been
given to us and what we are
passing on to our children.

JOHN ENRIGHT

PR




Health Effects of Contaminants
Found in Inner Pago Pago Harbor

CONTAMINANT HEALTH EFFECTS
cadrium........ brorchitis, emphysema, anemia, renal

stones, gastric upset, kidney tissue damage

chromium ......kidney tissue damage, gastrointestinal
damage, cancer

copper.......... . gastrointestinal irritation

fead............... reproductive function effects {men), mental
retardation, blood cell production effects

mereury.......... kidney damage, nervous system effects,
death

nickel............. respiratory cancer, dermatitis

silver.............. anemia, biue-gray skin

arsenic........... severe toxicosis (gastrointestinal distress,

cardiac effects), nervous system effects, skin
changes, cancer

DOT .. convulsions
Lfa..............liver damage, peripheral neuropathy
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God made the fzsk
it’s still safe to eat,
protests local ﬁshennan

“Cind made the fsh... it's
stifl gale 1o cat.” Fhat’s the
explanation glven by an ei-
derly subsistence fishernman
wien asked why he was still
fishing in Pago Pago Harbor,
He said that he know about the
government advisory telling
people not to cat fish caught In
the Inncr harbor, but e did not
take notice of i beeause he had
been fishing most of his life in
the area and hone of his family
ever got sick from eatlng his
catch,

Authe Star Kist dock on a
wet Wednesday morning, six
fishermen In two gluminum
skifTs are recling i thelr fincs,
Qric shows off his prized catch
for the fmoming, & three pound

“jack™ (fafala). Perched on the
deck of purse seiners and Ori-
ental lengliners alongside the
cannery dock, sbout elght
other young fishcrmen are
waiting lo feel & pull at the end
of the!r lines.

"“flave yoti read the notice
that fish caught in the harbor Is
not salfe for caling?™ 1 ask the
oldest of the fishermen, &
stocky built mar, about 50
years old, He's cutiing up
what looked like an aku and
throwing the pleces into the
dark grccn, colored watcr,
“Yes, I've read the notlces,”
replics the Hsherman,”

“Then why are you sull
fishing here?™ I asked In re-
sponse, He staled that rio-pne
in his family has been sick

from eating the fish. In the
sceond boat, the fisherman
who fanded the two sliver
jacks calls out that they don't
selt thelr catch, that they only
feed thelr families with the fish
they haul in (this is what Is
known as “subsistence™). A
burch of misifuki bananas and
a cooler sit between the two
fishermen in this second skiff.

Aler some urging, one of
the younger fishermen on
board replies that he's read the

health advisory telilng people

that fish caught in the inner
harbor 15 not safe to eat, but
he's not taking any notice of it

pcdcd in spitc of the recent
wamings not (o eal fish in the
harbor... @ practice which,
from all indicalinns.lwill take
many years and 2 major public
education effort, to stop.

(It iz not illegal to fish in
the inner hacbor, ot to eat the
fish caught there, As €x-
plained below, the govemment
has Informed commercial
establishments, such a5 bush
stores, that It is 2 violalioh of
12w to selt fish from the inner
harbor.}

How do you tell someone
who has depended on the sea
for food that they can no

He assures that he doesa't sellylopger fish in 4 certaln usual

his catch and that none of his
children have fallen ill from
cating the fish he puts on the
table.

[ try 1o explain that tests
have shown that fish caught In
the area between the Rain-
maker Holet and Leloaloa
contain polsonous ({toxlc)
substances which can make
them stck, maybe not now but
in the future. I ask them why
they don't try fishing some-
where clse and T Just get a
blank look. “If you love your
kids, don't feed them that
fish,” T call oui. Before our

alia takes off, one of the fish-
emen assures that they'll
think carclully about the health
waming.

What we had stumbled on
was an everyday happening
which has continved unim-

area because the ‘watef Is so
full of poisons ihat the fish
have also mrnéd bad?

The fish still look okay,
they’re not dead §o they fmust
be safe to eat, traditional fish-
ermen reason, How are they

to know about thié defayed el
fects of the Invisibie ledd, oil,

PCB and other toxins in the |

walers they've fished In for
years?

we saw that moming were
probably part of & growing
flcet of small scilé commercial
fishermen., Before the fish
advisory was issued, the fleet
was selling thelr catches 1o
bush stores and réstaurants
around the fsland, with the
bulk going to Bay Area estab-
lishments, Since the wamning

{Continuéd on page 9)

The fishermen In the skiffs
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from page one
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, cording 10 goveffitient offl:

cluls, the Awarched§ sampaign
will include talevision and ra-
dio and village visitations
(e.g.1 with village councils and

came out, they've had a hard
time selling their catch. The
Enforcement Unit of the De-
partment of Marine and
Wildlife . Resources  has
wamed vendors that they face

pulenu’u), but these elements
gi‘ the campaign have nm yet
n.

stiff fines If thcy knowingly -

selt fish caught in the inner
harbor,
A DMWR spokcsman said

that all vendors known to have-

bought fish from the inner
harbor fleet are no langer do-
Ing so. He %aid that enforce-
meat officers are periodically
patrolling bush siores and
restaurants known o sell har-
bor fish and so far they've re-
ceived very good co-opera-
ton.  What's worrying
DMWR and Public Health
officials however is Lhat the

fishermen are peddling thelr
suseeplible catches elsewhere,
They've advised the public to
be cauticus of buying locally
caught Ash and dlways ask the
sellers where thelr fish was

GovernmeHt
charged with the responsibility
of informing the public about
the consequenices of eating in-
ner harbor arez fish have
started 10 gel the word out,
about the possitle health Haz.-
ard from Innet harbor fish al-
most three months after the
U.s. Environmenial
Protection Agency suggested
10 ASG ihat it Issue 4 health
advisory about the potential

* (Scientists have not yet
collected enctigh data w prove
beyond doutt that fish caughi
from the inner hdrbor are so
filled with toxiris that they will
make people $ick. Buwt
preliminary sciehtific analysls
indicates that “70-80 of the
children consuming comam-
inated jinner harbor] fish could
have a blood lead concen-
tration... where 1Q levels can
be pcrmancm!y and adversely
alfeced.y) !

The Governor's Cffice has
Issued two presd releases and a
waming noti¢é fs being pub-
lished twice & week th the local
newspapers, Leaflels st also
being distribuied io Bay Arca
fishernen and residents. Ac-

agen_cics.



MO — 1

B o— =1 =

RS G—EFMA

Today's paper includes “B” and "C” sections
vvvvv'vvvvvvvvvvvvvvvvvvvvvvvvvrvvvvvttifi#ﬁv¥

AGO PAGO, AMEHICAN SAMOA

Al E Y

" FRIDAY, NOVEMBEH 1 1991

P P

v e

2508

God made the fish ..
it’s still safe to eat,
protests local flshennan

“Ciod made the fish... it's
still safe to eat,” That's the
explanatlon glven by an el-
derly subsistence fishernan
whan asked why be was sl
fishing in Pago Pago Harbor,
1ie sald that hie knew about the
government advisory telling
people not to cat flsh caught in
the Inner harbor, but he did pot
take nolce of it because he had
been fishing most of his life in
the area and hone of his famlily
ever got sick from cating his
caich,

At the Star Kist dock on 2
wel Wednesday moming, six
fishermen in two aluminum
skifTs are recling In thelr lines,
One stiows off his prized catch
for the moming, & three pound
“iack" (fafala). Perched on the
dcck of purse seiners and Ori-
ental longliners alongside the
cannery dock, about elght
other young fishermen arc
waiting lo feel 8 pult at the end
ef thelr lines.

“Have yot read the notice
that fish caught in the harbor is
not sale for ¢atiing?™ 1 ask the
oldest of the fishermen, a
stocky built man, about 50
years old. He's cutting up
what looked like an gku and
throwlng the plcces into the
dark green, cotored water,
“Yes, {'vé read the notices,’
replies the fisherman,”

“Then why are you stlll
fishing here?" 1 asked In re-
sponse. {lc stated that no-one
In his famlly has been sick

"

from eating the fish. In the
sccond boal, the fishcrman
who landed the two silver
jacks calls out that they don't
sell their catch, that they only
feed thelr famlblies with the fish
thcy haul in (this is what is
known as “subsistence™). A
bunch of misiluki bananas and
1 cooler sit between the two
fishermen In this second skiff.

After some urging. one of
the younger fishermen on
board replies that he's read the

health advisory telling people .

that fish caught in the inner
harbor Is not safe to eat, but
he's not taking any notice of It.

peded in spite of the recent
wamings not {o cat fish in the
harbor... a practice which,
from all Indications, will take
many years and 8 major public
education effort, to stop.

(It 1s not illegal to fish In
the innee harbor, nor to eat the
fish caught there. As éx-
plained below, the government
has [nformed commercial
establishments, such as bush
stores, that 1t is a violation of
law 1o sell fish from the Inner
harbor.)

Row do you tell someone
who has depended on the sea
for food that they can no

He assures that he doesn't selle longer fish In 4 certaln usual

hig catch and that none of his
children have fallen ill from
cating the fish he puts on the
lable.

I try 10 explain that tests
have shown that fish caught In
the area between the Rain-
maker Hotel and Leloaloa
contain polsonous (toxic)
substances which can maiké
them sick, maybe not now but
in the future. 1 ask them why
they don't try fishing some-
where clse and T Just get a
blank look. “If you love your
kids, don't fecd them that
fish,” I call out. Before our
alia takes off, one of the fish-
ermen assures that they'l!
think carelully about the health
waming.

What we had stumbled on
was an everyddy happening
which has continted ¢nim-

arca because the waler is so
full of polsons that the fish
have also tumed bad?

The [ish still look okay,
they're not dead So they must
be safe to eat, traditional fish-
errnen reason. How are they
to know about 1hd detayed el
fects of the lnvisible ledd, oil,

PCB and other loxins in the |

waters they‘ve fished In for
years?

‘The fishermen in the skiffs
we saw that moming were
probably part of & growing
fleet of small scalé commercial
fishermen. Before the fish

advisory was Issued, the fleet
was selling their catches to
bush stores and restaurants
ground the island, with the
bulk going to Bay Arca estab-
lishments. Since the waming

[Con.dmuea’ onpage 9}
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Jrom page one

came out, they've had a hard

———._..‘ E———— "
. cording to govetiiiiént offi:

clals, the dwarcheds campaign
will include televiston and ra-
dio and village visitations
(e.g.1 with viltage councils and
pulenit'u), but these elements
of the campaign havé not yet

time selling thelr catch. The begun

Enforcement Unit of the De-
panment of Marine and
Wildlife . Resources has
wamed vendors that they face

SUfl fnes 1F thcy knowingly -

selt fish caught in the inner
harbor.
A DMWR spokcsm:m said

that all vendors known 1o have-

bought fish from the inner
harhor fleet are no longer do-
ing so. He said that enforce-
ment officers are periodically
patrotling bush stores and
restaurants known to selt har-
bor fish and so far thgy've re-
ceived very good co-opeti-
Hon.  What's worrying
DMWR and Public Health
officials however is Lhat the
fishermen are peddling thelr
susceptible catches elsewhere.
They've advised the public o
be cautious of buying localiy
caught {ish and always ask the
scllers where thickr fish was
Governmett
charged with the responsibitity
of informing the publlc about
the consequenees of eating in-
ner harbor area fish haxe
started to get the word out,
about the possible heaith haz-
ard from tanet harbor fish al-
mast three mionths afler the
U.S. Environniental
Protection Agehicy suggested
10 ASG that it Issue a health
dvusory about the potential
(Scientists have not yet
collected encbigh data o prove
beyond doubt that fish caught
from the inner harbor are so
filled with toxitis that they wiil
mzke people sick. But
preliminary sciehtific analysls
indicates that “70.80 of the
children consuming contam-
inated [inner harbor] fish could
have a blood lead concen-
tration... where 1Q levels can
be pennancnﬂy and adversely
dffected."y |
The Governor's Office has
Issued two presé releases and a
waming notick fy being pub-
lished twice & wéek in the Tocad
newspapers, Leaflets afe also
being distribuiéd io Bay Area
fishermen and residents. Ac-

agencies
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God made the fish ..
it’s still safe to eat,
protests local f1shelman

*¢ind made the fish... it's
still safe 1o eat.” That's the
explanatton given by an el-
derly subsistepce fishennan
when asked why he was still
fishing in Pago Pago Earbor.
11e sald that he knew ahout the
government advisory telling
reople not to eat fish caught In
the [nacr harbor, but he did not
take notlce of #f because he had
bean fishing most of his life in
the area and hone of his family
ever got sick from cating his
caich,

At the Star Kist dock on a
wet Wednesday morning, six
fishermen in two aluminum
skiffs are recting in thelr Hines,
One shiows off his prized catch
forlhc moming, s three pound

“jack” (tqfala). Poréhied on the
dcck of purse seiners and Ori-
enial lohigliners alongside the
cannery dock, about elght
other young fislicrmen are
walllng to feel a pulf at (he end
of thelr Hines.

“Have yo#t read the nelice
that fsh canght in the harbor s
not safe for eating? 1 ask the
oldest of the fishermen, a
stocky built man, about 50
years old. He's cutting up
what looked like an gku and
throwing the pleces into the
dark green, colored waler,
“Yes, I'vé read the notlees,”
replies the fisherman,”

“Then why are you stlil
fishing heére?" I asked In re-
sponse. He stated that ro-one
In hls family has been slek

from cating the fish. In the
sccond boat, the fisherman
wha landed the two sllver
jacks calls out that they don't
sell their catch, that they only
feed their familics with the fish
they haul in (this is what Is
known as “'subsistcnce™). A
bunch of misilukd bananas and
2 cooler sit between the two
fishermen in this second skiff.

After some urging, onc of
the younger fishermen on
board replies that he's read the

health advisory telling people |

that fish caught in the inner
harbor s not safe to eat, but
he's not taking any notice of It

pcdcd in spitc of the recent
wamings not {o cat fish in the
harbor... a practice which,
from all indications, will take
many ycars and & major public
cducation effort, to stop.

(it is not illegal to fish in
the lnnct harbor, not to cat the
fish caught there. As éx-
plained below, the govemment
has informed commercial
establishments, stch as bush
stores, that 1t is z violation of
1aw 10 sell fish from the Inner
narbor.}

Kow do you tell someone
who has depended on the sea
for food that they can no

He assures that he doesn't sell.» logger fish in 4 certain usual

his catch and that nore of his
children have fallen ill from
cating the fish he puts on the
table,

I try to explain that iests
have shown that fish caught in
the area between the Rain-
maker Holel and Leloaloa
contain polsonous {toxic)
substances which can make
them sick, maybe not now but
in the future. 1 ask them why
they don't ury fishing some-
where else and I just get a
blank look. “If you love your
kids, don't fecd them that
fish," I call out. Before our
alia takes off, one of the fish-
ermen assures that they'll
think carefully about the health
waming.

What we had stumbled on
was an everyday happening
which has continted unim-

area because the waler is so
Full of polsons ihat the fish
have also umed bad?

‘The fish stilf look okay,
they're not dead o they must
be safe to eat, traditignal fish-
ermen reason. How zre they
to know about the defayed ef-
fects of the Invisible ledd, oil,

PCB and other toxins in the |

waters they’ve fished In for
years?

we saw that moming were
probably part of a growing
fleet of small scalé commercial
fishermen. Before the fish

advisory was Issued, the fleet
was selling their catches to °
bush siores and restaurants
around the island, with the
bulk going to Bay Area estab-
fishments, Since the waming

{Continued on page 9)

‘The fishermen in the skiffs
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came oul, they've had a hard
time selling thelr catch. The
Enforcement Unit of the De-
partment of Marine and
Wildlife . Resources has
wamed vendors that they face

stiff fines if lhcy knowingly -

seli fish caugh m the tnner
hacbor,
A DMWR Spokcsman said

thar all vendors known to have:

bought fish from the inner
harbor ficet are no longer do-
Ing se. He said that enforce-
meot officers are periodically
patrotling bush stores and
restaurants known to sell har-
bor fish and so far they've re-
ceived very good co-opera-
tion. What's worrying
DMWR and Pyblic Health
officials however is that the
fishcrmen are peddling thelr
susceptible calches elsewhere,
They've advised the publiclo
be cautioys of buying locally
caught fish and dlways ask the
sellers where thicir fish was

Governmetit
charged with the responsibility
aof informing the pub!ic about

the consequences of eating it
ner harbor area fish hawve
started to get the word out,
about the possible health Haz-
ard from Innet harbor fish al-
most three months afier the
U.S. Environmental
Prolection Agcncy suggested
0 ASG that it lssue a health
adv:sory about the potential

(Scientists have not yet
colleeted encligh data o prove
beyond doubl that fish caught
from the inner harbor are so
fitled with toxliis that they wiil
make people sick. But
preliminary scientific analysls
indicates that “70-80 of the
children consuming contam-
inated {inner harbor] fish coutd
have a blood lead concen-
tration... where 1Q) levels can
be permanently and adversely
ffecied™)

The Govemor's Office hag
issued two press releases and
waming noticé fs being pub-
lishedt twice & week th the local
newspaperd, Leaflets afe also
being distributed i Bay Area

fishermen and reeldante  Ar.

agencies

. cﬂrding 0 govefiitiient offi

claly, the dwarcheds campaign
will include televlsion and ra-
dio and village visitations
{e.g.1 with village councils and
pulenu’u), but these elentents
of the campmgn have ot yet
begun,
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